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GLOSSARY. 


Acliene.—A. dry, indeliiscent, one-seeded fruit consisting of 
one or two carpels. 

Re symmetrical. 

Acyclic.— Oi a flower whose members are arraiaged spirally. 

Adelphous—Oi an androeciinn whose stamens are all or in 
part united by their fllaments. 

Alar . — Relating to the wing ^^-petals. 

Anatropons . — Of an ovule which is completely inverted. 

Androecinm . — 'Jdie stamen or stamens, 

Anmdits.—lii Stapdia the circular outgrowth on the upper 
surface of the gamopetalous corolla. 

Aintalous . — Devoid of petals. 

Afocarpous . — Having separate^ distinct carpels. 

JtrmL— Of shoot-nature. 

Axlle . — Relating to placentas situated in the central axis of 
the ovary. 

Basipetal . — Towards the base. 

Symmetrical in two planes at right angles to 
each other. 

Bracteal . — Of the nature of, or derived from, bracts. 

Bractemiiania.~]lhe condition in which an excessive number 
of bracts are formed. 

Bracteose . — Furnished with bracts. 

Caducous. — Soon falling oif. 

Calyeantliemy.—The^ cliange by wbicli tbe calyx assumes the 
colour and consistency of the corolla. 

Campanulate. — Bell-shaped. 

Cwpit Ilium . — A spike in which the internodes of the axis and 
the stalks of the flowers have become suppressed. 

Garpelloid. — Partially changed into a carpel. 

Catacorolla . — A petaloid outgrowth of the inner or outer side 
of the gamophyllous perianth of Narcisstis, Gloxinia, etc. 

Caulescent . — Having a stalk or stem. 

CMoranthy. The change of all the floral members into leafv 
structures. 


GLOSSAlir, 



—Division, fission. 

Orchids, the central portion of the flower con- 
sisting of the union of the styles and stamens to form 
a single body. 

Connective, — The sterile portion of an anther conjoining the 
loculi. 

Connlvent, — Of a whorl of members which incline towards a 
common centre. 

Cordna, — The circular rim or trumpet inserted on the 
inner surface of the perianth of Narcissus the mouth 
of the tube. 

Cortex , — The tissue of the stem between the epidermis and 
vascular cylinder. 

Corymb, — A racemose inflorescence in which all flowers are 
at the same level, due to the progressively greater 
length of the pedicels of the flowers as they become 
inserted at a lower level on the rachis. 

Citpiile. — A cupflike* strucr lire enclosing a fimit, and formed 
either by an axis or foliar organs. 

Cyclic, — Of a flower whose members are arranged in whorls. 

Cyme, — A definite inflorescence whose growth is terminated 
at every stage by a flower. 

JDiadelphom, — Of an androecium wdiose stamens are united 
• into two sets. 

Diagonal, — Relating to floral members situated in the position 
intermediate between median and lateral. 

Dialypetalous, — Having free, unjoined petals. 

Haying free, unjoined perianth-members. 

Dialysis , — Solution into the original component parts. 

Dichasial — Of a cyme whose develonmeiit at 
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sill 

Extrorse . — Of an antlier wliich dehisces towards tlie outer 
side of tlie flower. 

Ft liform. — Tliread-like , 

FromlescenL — Foliaceous, leafy. 

Fnnicle. — The stalk of an ovule. 

Gamo-gemmieF — The intimate association of two or several 
floral rudiments.’^ 

Gamophyllous. — Having the members of the perianth united. 

■Gamob^epahj. — The condition in which the sepals are con- 
genitally united. 

Genetic spiral. — The hypothetical line passing through the 
point of insertion of foliar organs on an asis^ which are 
spirally arranged in the order of development. 

Gynandrous. — Having the stamens and styles united to form 
a column. 

Gynmceum. — The pistil. 

Gynophore. — The extension of the floral axis between the 
stamens and the pistil. 

Hemi-peloric. — Of flowers with bisymmetric pelory. 

Septandroiis. — Haying seven stamens. 

Heteropetalody. — The change from one kind of petal into 
another. 

Heterosepalody. — The change from one kind of sepal into 
another. 

HoseGn-Jiose. — Having the corolla enclosed by a calyx of the 
same colour, consistency, and development as itself. 

Hypanthmm. — The gamophyllous portion of the perianth 
immediately above the ovary in (Enothera. 

Sypogynous. — Inserted below the ovary. 

hidiLsium. — The membranous covering of the sorus in Ferns. 

^'KeelF — The structure resulting from the union of the two 
anterior petals of the flower of Papilionacege. 

Labellum.~\i]iQ posterior (in the original untwisted flower) 
or anterior (in the usual twisted flower) modified petal 
or ^Hip'’ of the orchid-flower. The anterior petaloid 
stamen of the inner whorl of the flower of Zingiberace^. 

Labellum-pelory.-~The change by which an orchid-flower 
tends to become symmetrical owing to the transformation 
of the lateral petals into labella. 

Tongue-shaped, referring to the one-sidedly de- 
veloped corolla of some of the florets of Compositae. 

IjocuIus . — compartment of an anther or an ovary. 

Lodicules. — The scale-like organs, one to three in number 
occurring between the androecium and the paleae in the 
grass-flower, which represent a reduced corolla. 
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Megasporangium.^The laomologue amongst Cryptogams of 
the imcellus of flowering-plants. 

Megasj)(n'e,--The lioinologue of the embryo-sac. 

Micms parang — The liomologue a.mongst Cryj)togams ot‘ 
the pollen-sae of flowering-plants. 

Microspore —I lIw homologue amongst Cryptogams of the 
pollen-grain of flowering-plants. 

MoucuMplious.—Oi an aiidroecium whose stamens are all 
miited by their filaments. 

Mono-^ di-j trimerous, -Of whorls composed of one, two, 
three, etc., members. 

MonotkecaL—Oi an anther which possesses half the usual 
number of loculi. 

Negative dedouhlement. — TliQ condition in which tho 
primordium ontogenetically tends to divide, but in which 
the phylogenetic tendency is towards fusion. 

-Having few pai’ts. 

Oi ^/m^o?m^.--—'Ilelating’ to four floral members arranged 
medianly and laterally. 

Ovuhferous . — Bearing ovules. 

The scale-leaves, usually two, enclosing the lodicules 
and essential organs of the g’rass- flower, and representing* 
on one view, the perianth. ^ 

i\inh/e.--A much-branched inflorescence which is indefinite 
as reg*ards its main axis, but definite as regards its 
subsidiary axes. 

Pappus. I he white hair- or bristle-like calyx of the florets- 
of Composite. 

1 ediceL~i\\e stalk of a single flower in an inflorescence. 

reLory.-—^he change by which an irreo-ular or asymmetric 
flower has become regular and symmetrical. 

’ Eesem^ a petal, partially changed into a petal. 

1 etaloimnia.—ihQ condition in which an excessive number 
ot petals are formed. 

Phjllomania.—liliii excessive formation of foliaceous struc- 
tures. 

Vmnule —A segment of tlie pinna of a compound leaf. 

i aaMdrons.— Having an indefinite number of stamens. 

.rletotaxy . — Increase in the number of whorls. 

Ilains2mra7igiate.—BeB,Ymg many sporangia. 

PolLemferous. — Bearing pollen. 
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PoZ|/anclr^. —-The condition in wliicli an indefinite number of 
stamens obtains. ^ 

PoZ^mer;^.— Tlie condition in wliicli many members of a wliorl 
are present. 

Having free^ distinct petals. 

PoZ/zp/iyZ/?/.— file increase in number of the members of a, 
floral whorl. 

Positive dfklouhlement. — Polyphylly. 

Primordmm. — The immature developmental stage of an organ. 

Raceme. — -An indefinite inflorescence bearing stalked flowers 
along the rachis, the stalks of all being about equal in 
length. 

RacMUa. — The axis of the spikelet of Grasses. 

Receptacle. — In fl’halamiflorm^ the torus/^ viz. the basal 
portion of the flower upon which all its members are 
inserted. In Eosacem, the calyx-tube/^ viz. that part 
of the flower enclosing the ovary, above which the 
sepals, petals, and stamens are inserted. 

Rostellum , — The beak-like projection from the upper part of 
the column in Orchids, representing the abortive anterior- 
stigma. 

Scorpioid. — Relating to a definite or cymose inflorescence in 
which the terminal flower occurs alternately right and 
left, while the axis of the whole is circinnately coiled. 

Scutelhim . — The intraseminal absorptive organ of the Grass- 
embryo, having the morphological nature of the lamina 
of the cotyledon. 

Septate. — Of an ovary which is divided by partitions into 
loculi. 

Serial. — ^^Of members of a whorl disposed side by side in the 
median plane. 

Sohdion. — Sepamtion, breaking away. 

Spicate. — Relating to a spike. 

Spilce . — An indefinite inflorescence whose flowers are sessile 
on the rachis. 

'^Spilie^^ (of Grasses). — A compound spike, or sometimes a 
raceme. 

^^SpiJ:ed^ (of Ophioglossacem).— The fertile segment of the 
sporopliyll. 

Sp'iheletJ ^ — In Grasses, the subsidiary division of the 
inflorescence consisting of a short rachis bearing a few 
flo^vers and enclosed by one or two glumes. 

Sporangiody . — The change into a sporangium. 

Sporangiophore.—The stalk, an outgrowth of the sporopliyll^ 
wdiich bears the sporangia. 
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Spnr-pelory , — The change by which a flower becomes sym- 
metrical owing to all the sepals, or petals becoming 
spurred. 

Sfaminal. — Of the nature of, or derived from, stamens. 

Staminate. — Of. the nature of a stamen. 

Siaviimde, — ki\ imperfectly-developed or rudimentary stamen. 

Staminoid , — Partially changed into a stamen. 

‘‘Standard .’’ — The large posterior petal of the flower of 
Papiiionaceas. 

Sympetaly . — The union of petals. 

Synandry . — The union of stamens. 

Synangmm. — compound or pliirilocular sporangium. 

Synanthy, — The union of flowers. 

Synsepaly. — The union of sepals. 

Umbel . — An inflorescence whose flowers are all inserted at 
the same level at the top of the peduncle. 

Uni-j bifoliate.— Oi a compound leaf with one or two leaflets. 

Utricle. — In C'amr, the bladder-like bract which completely 
encloses the fruit. 

Venation. — Veining. 

Versatile. — Of an anther which is attached to the filament 
by the middle of its dorsal side, and turns freely thereon. 

I erticillader. — The false whorl caused by the approximation 
of the two congested axillaiy cymose inflorescences on 
^ opposite sides of the stem of Labiatae. 

Ferfkr.—Eelating to the Stan petal. 

Fmpary.~The the flower into leafy buds 

which drop off and become independent plants. 

^ The lateral petals of the flower of Papilionacese. 

Zijgo7norp]iic.—lYvegn]^>Y, asymmetrical. 


PRINCIPLES 


PLANT-TERATOLOGY. 


IV. THE FLOWER.. 

As was pointed out in the first volume, we may 
regard the factors of simplification and reduction as 
having played a large role in the process of evolution 
of plant structures. The “ flower,” using this teinn in 
its broadest sense to include all specially modified 
portions of the axis on which sporophylls and accessory 
organs ai’e aggregated for purposes of reproduction, it 
is best to regard as the final stage in the modification 
of a leafy shoot. W e may imagine that the axis of the 
shoot became greatly shortened by reduction in length 
01 obliteration of the internodes, while the leaves, many 
of w'hioh were probably at once green assimilating 
organs and sporophylls, became greatly reduced in 
and complexity of organization, and modified in texture 
and colour. A leafy fern-shoot may have become a 
cone, which probably in its turn became still furtheir 
modified into a typical “ flower,” in the more restricted 
sense of the term. Although it is more than probable 
that the Angiospermous flower was derived in the past 
from a cone-like structure, we know absolutely nothing 
as to the nature of the plants which bore such a cone. 

The consideration of abnormal structures will include 
not only the “flower” of the Angiosnerms, but also the 
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“cones” of Grymnosperms and Vasciilar Cryptogams, 
and the sporophylls of Ferns, which are not contained 
in what we usually term a “ flower.” 

1 . DIFFERENTIATION. 

The simplification, referred to above, which has 
occurred during the process of the evolution of the 
flower, will tend to be counteracted from time to time 
by abnormal breaks in the direct line of progress, taking 
the form of less simple and more highly differentiated 
structures, some of which may, with a fair amount of 
certainty, be attributed to reversionary tendencies on 
their part— harkings-back, under the influence of this 
or that stimulus (the nature of which may, or may not, 
be discoverable), to conditions of greater complexity 
obtaining in the ancestry of the plants affected. 


1. PEOLIFERATION. 

This phenomenon consists in an extension of the 
axis beyond its normal limits. It may assume various 
forms according to its degree of development or the 
nature of the appendages which it bears. There may 
be either an unbranched median extension of the axis; 
or there may be axillary branching without any abnormal 
extension of the main axis; or both phenomena maybe 
combined. 

A discussion of the subject will be entered upon 
after instances of the various types have been cited. 

Median Peolifeeation. 

l._ The Inploeesobnce. — This may be either repro- 
ductive or vegetative in character. 

As an instance of the former may be cited the case 
mentioned in the ‘ Gardeners’ Chronicle ’ of 1881 of a 
female cone of the Norfolk Island pine (Araucaria 
■exceUa) the axis of which extended upAvards and 
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developed a second cone above the first ; in correlation 
Avitlithe production of the extra cone all the scales of 
the lower one were sterile. 

A case in Grijptomeria japonica was seen in which a 
proliferation from a female cone bore, a short distance 
above it, male flowers. 

In the common primrose (Prwiula vqdgaris) the axis 
■of the inflorescence is completely suppressed normally, 
the individual flowers arising in the axils of the rosette- 
leaves. But in the variety caidescens this axis becomes 
developed, bearing the flowers either in a terminal 
umbel* or more or less scattered along it. 

In those species, e. g. the cowslip (P. veris) and 
P. obconica, whose inflorescence normally consists of a 
simple umbel, proliferation may occur whereby one or 
more supernumei’ary umbels may be formed (PI. 
XXVI, figs. 1 and 2). In other species, e. g. P. japonica, 
this structure is the normal one.f 

In proliferated spikes of the plantain (PJantago) the 
main axis often becomes elongated much beyond its 
normal height. 

Central or median proliferation of the flower-heads 
or capitula of the Composite and other orders has from 
time to time been seen. In view of the fact that these 
heads represent extremely congested and shortened 
■spicate inflorescences it is not surprising if occasionally 
the restraint of this extreme condition is, as it were, 
swept aside, the axis extending its normally suppressed 
internodes in order to form a fairly elongated structure. 
This has been observed in the daisy {Beilis perennis), 
in which a second capitulum wms formed above the 
first; and in Echinacea serolina central proliferation of 
the secondary capitula occurring in the axils of the 
involucral bi'acts has been observed. But in these cases 
the capitula themselves do not appear to have been 
changed in their constitution. Abnormal formation of 
* The ‘"polyanthus condition. 

, widely-occuiTing phenomenon, first called attention 

to by bt. Jliiaire, that what is abnormal in one species or mentis may often 
be the normal feature in an allied one. 
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the inteniocles in the head itself would appear to he a 
rare phenomenon. Weber has observed the flower-head 
of the Dutch clover {Trifolnmi rcjjoi.s-) transformed liy 
this means into a loose spike. Kirschleger saw tlio same- 
thing in the field-eryngo {/'Jryngium campestre).^ The 
cause of the infrequency of solution of the capitulum 
into a loose spicate inflorescence may be that a.xillary 
proliferation of these capitula is so frequent. 

Henslow describes and figures a very good example 
of a spike of the mignonette {Reseda odorata) becoming, 
by proliferation of the flowers into racemes or panicles, 
and elongation of the main axis of the spike, transformed 
into a complex paniculate inflorescence. Much the 
same sort of thing he describes in the dark mullein 
(Verbasenm nicjnim). 

In the rye-grass {Loliim perenne) the “ spikelets,’' 
representing congested inflorescences, may each pro- 
liferate into a “spike” whose “spikelets” in their turn 
may do the same; in. this way arise the varieties 
composiUm, raniosissiniMvi, ‘Afid paniciilahim. 

Schmitz made some most interesting observations' 
on abnormal inflorescences of the •' cypress-spurge 
(Euphorbia Orjparissias) which confirmed the conclu- 
sions reached by Wanning as a result of researches 
on the development. It is now recognized that the 
“cyathium” of Euphorbia is an inflorescence, consisting 
of a highly congested axis, bearing externally an appa- 
rent whorl of small involucral bracts alternating with 
large glands. Within are several scorpioid cymes of 
male flowers surrounding a central female flower. 
Schmitz observed instances in which the internodes 
between the involucral bracts (normally suppressed, 
and thus causing them to become verticillately ar- 
ranged) had become developed, the bracts being sjnrally 
arranged at wide vertical distances apart on the axis, 
and each bearing in its axil a stamen (PI. XXIX, fig. 1). 
This last fact proves that the supposed staanen of 
Euphorbia is in reality an entire flower. As there is no 
articulation present in these axillary “ stamens,” the 
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stamens pro^jer consist of sessile anthers at the apex 
of the whole. 

In other cases this author found that the axillary- 
product of the bract in this position -was, not a stamen, 
but an inflorescence, the main axis of which terminated 
in a cyathiumpin the axil of a leaf borne by this axis 
was a “stamen”; this “stamen” in its turn bore two 
lea's^'es, in the axil of the lower of which was a second 
“ stamen ” bearing a leaf. This whole structure, repre- 
:Senting’ a proliferated male flower, is of the greatest 
interest and importance, for it may be regarded as a 
reproduction of the structure (or" part of it) of the 
original cyme of male flowers from which each of the 
five cymes of male flowers in the normal cjmthium has 
been derived by means of excessive reduction, consisting 
of complete suppression of the internodes and elimina- 
tion of the bracts.* In Anihosteryia, the normal in- 
florescence is less congested than in Euphorhia, and 
the bracts of the scorpioid cymes ai*e present and 
well developed. 

In the common larch there was observed a long- 
drawn-out female cone due to the g’reat development 
of the internodes between the scales. The structure 
was barely recognizable as a cone ; it was caused by 
an excessive flow of nourishment induced by the 
presence of the insect Tlirlps iaricis. 

Vegetative proliferation, of the inflorescence is very 
■common. For example, in the larch it may assume 
considerable dimensions, bearing numbers of ordinary 
needles above the cone proper, in -which case the cone 
itself is correspondingly reduced and abortive (PI. 
XXYII, fig. 1). 

The phenomenon is extremely common in the female 
cones of Gryptomeria.japonica. 

In (7ep/i.a(offfi<-yas the biovulate “flowers ” are grouped 
in an inflorescence in the axils of scale-leaves. This 
primary axis of the inflorescence sometimes proliferates, 
bearing foliage-leaves and a terminal bud. 

* These are still sometimes present in the form of small scales. 
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In some of the plantains (Plantago major and P, 
lanceolata) the apex of the spike may develop further 
to form a rosette of foliage-leaves. A similar pheno- 
menon is seen in the lupin (PI. XXVI, fig. 3). 

Good instances of normal vegetative proliferation 
are the pine-apple (Bromelia and the bottle- 

brush (C«Z/isfen?o«). 

2. The Floweh.— -Here also the proliferation may 
be reproductive or vegetative. , 

In the case of the former, in many plants the floral 


ElCf. 61.— Eosa eentifoUa (Oarden Eose). EyoHferation of flower into a 
siiiail infloreseence beaiiiig* ^ 

axis may elongate and produce an entire inflorescence^ 
as m Trifolmm repeiis {ij\d in many Composite, e.q. 
the “hen-and-chickens”-daisy {Beilis iwrennis vai’.), and 
the sneeze-’tveed (Pefen'ww flvdv/mt/a/r). In the plan- 
tains, most pronounced in 1\ major, the individual 
owers of the spike develop into branches xvhose 
Hoivers may do the same until sometimes as many as 
SIX or seven generations of branches may constitute 

^^P^^cing the normal spike (PI, 
XXVII, figs. 2 and 3). 

In the feather-hyacinth (Mvfcari comosum) there is 
a remarkable variety in which the flowers of the spike 
are replaced by delicate, elongated branches which are 
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themselves again branched in the same way ; the 
branches, representing pedicels, are filamentous, and 
both these and the numerous bracts are purplish in 
; colour, and formed at the expense of flowers, which 
are entirely absent. This, therefore, is a structure 
intermediate between a reproductive and a vegetative 
proliferation. Fig. 61 shows a i-ose-flower proliferated 
to form an inflorescence of two flowers. 

In the sedge {Gar ex glmtca) the exceedingly re- 
duced axis of the “ utricle ” has been described as 
j produced into a “ spike,” either male, female, or 
f androgynous. 

; Schmitz observed, in the abnormal Euphorbia pre- 

; viously referred to, some of the axillary “ stamens ” 

; prolifei’ating into complex inflorescences. 

We come next to the phenomenon of proliferation 
' into a flower. 

■ It is not uncommon for the cone of Eqxmetvm to 

i'; form a second cone above the first. 

I The uni- or biovulate axis of the maidenhair tree 

ji; (Ginkgo hiloha) may proliferate in the sense that it 
bears a greater number of ovules which then become 
stalked and may be spirally arranged. 

In Gephalotaxus, flowers on a tree in Windsor Park 
were observed which, instead of forming merely the 
two normal ovules, one on each side of the rudimentary 
apex, had proliferated slightly so as to' form a third 
ovule at a higher level; or, the two normal ovules 
being replaced by tiny leaves, a second pair of ovules 
decussating with these had developed above. 

A precisely similar flower may be formed at a vary- 
ing distance above the first, as in the rose (PI. XXVIII, 
fig. 4), Ranunculus, and Trollius. Or, this pheno- 
menon may be extended and the proliferation repeated 
over and over again, so that a number of flowers may 
be formed one above the other, as in a wallflower in 
which every flower, which was unusually small and 
provided with calyx and corolla only, had^proliferated 
from five to seven times, as indicated by the articula- 
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tioiis left on the axis (fig’. 62). It is a common occur- 
rence in the “double” form of Arahis alhida. 

A less pronounced type of proliferation is that in 
which the floral axis is, not necessarily less extended, 
but less independent and differentiated after growin 
beyond the confines of the normal flower. In th 
above-cited cases we see a new flower-bearing axis 
arising out of the first; but, in those about *"10 be 
mentioned the extended axis is part of the normal 
flower. In a columbine (A.qiu- 
legia) the floral axis was con- 
siderably elongated, forming a 
naked length, beyond which it 
bore several carpels of modified 
form and coloration. In the 
Kew Herbarium some specimens 
of Brassica campestris, collected 
by Aitcliison in Kashrnere, were 
seen in which the flowers, other- 
wise normal, had developed a 
gynophore which was often as 
much as two inches long. This is 
a jsarticularly interesting pheno- 
menon in view of the fact that in 
the closely allied order Cappari- 
dace® this structure is a perfectly 
normal_ feature.* But this ab- 
’ „ normality becomes less astonish- 

ing when we find that in Diplotaxis Em-ra, & member 
ot the Cruciferas, a long gynophore is present as a 
normal feature. 

But a combination of the tAvo conditions may fre- 
quently occur. Some flowers of water-avens (Genm 
nrafe) nearly a,ll proliferated to form a second floAver; 
m one flower all the carpels had become transformed 
into small purplish lanceolate leaves spirally arranged 
in great numbers to form the calyxf ancl involucre 

^ ^t. Hilaire^’s law again. 

t The utilization of the ovary of the primary flower for tlie calyx of the 


Fig. 62.—-OheimntJms Cheiri 
(Wallflower). Continuous 
proliferation of floral axis 
to form a eontmtenation of 
seven flowers. (Diagram- 
inatic.) 
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of tlie second flower above : the lowest of these leaves 
still retained a rudimentary stigma. In other flowers 
the petals had become separated and spirally arranged 
i on the proliferated axis. It is an interesting fact that 
j' a gynophore is normally present in this species ; hence 
there probably resides in its flower a greater natural 
tendency to proliferate than in that of the other species. 

I Velenovsky raises an important issue in connection 

I’ with this abnormality of Geiim. The receptacle re- 
i mains unaltered ; the proliferated axis is of the same 
> character as the axis below the flower, and is obviously 
I a continuation of that axis. He points out the utter 
I improbability of the receptacle representing a cupiile 
t, ‘ (axial structure) intercalated between the two floral 

I axes ; it must therefore be of purely calycine nature, 

and this must apply to all Rosacefe. 

In several inflorescences of the wild mignonette 
I {Reseda lutea), received by Mr. Sprague of the Kew 
Herbarium from near Southampton, every flower with- 
out exception had a long-stalked ovary (a feature 
reminiscent of the allied order Capparidacem) within 
' which at the base, representing a continuation of the 
main axis of the flower, was a small secondary flower. 

In some of the abnormal flowers of Primula, sinensis 
described by Masters, the calyx-tube, ovary, and free 
centx’al placenta became abnormally extended ; the 
last-named structure contained, therefore, a central 
proliferating axis of the flower. 

The flower of the pear is, under certain conditions, 
peculiarly liable to prolifei’ate ; as a rule, this abnor- 
mality has been noticed only in the mature state of 
the flower, i. e. when the fruit has become well 
advanced in development. Owing to this fact, an 
adequate and complete interpretation of the pheno- 
menon is renclered diflBcult if not impossible, while the 
observation of all the eailier stages would have made 
a solution of the problem easy. H. Hoffmann, however, 

fj , ■■■'-" — ^ — : - ■ ' 

secondary one, and the ovary of this in its turn for the calyx of the tertiary 

iiower, has been observed in the carnation. ' 
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lias described floAvers in ivliich a second calyx was 
formed immediately AYitliin the first, after which 
succeeded the normal petals and stamens. Later stages- 
are not mentioned by him. 

The phenomenon as known in the mature condition 
takes the form of a series of “ pears ” (usually 2-4) 
arranared one above the other. The lowermost fruit 



Fig. 63. — Pynis coinmiwis (Pear). Proliferation to form a second 
pear, one of whose sepals is adiiate with the ovary only part way 
np. (After Turpin.) s, sepals. 

bears the usual five sepals (occasionally foliaceous) 
arranged in a wide circle at the top; the succeeding 
fruit or fruits may either resemble the first one or 
each may be subdivided into a number of partially 
individualized portions entirely resembling the normal 
fruit in consistence and colour, and each bearing at its 
tip a withered remnant of a foliar organ (PI. XXVIIT, 
figs. 1-3, and fig. 63 in text). It is usual to find an 
ovary (generally more or less abortive) near the apex 
of the uppermost fruit, but it is entirely absent in the 
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others; sometimes it is absent altogether. In many 
cases, especially where an ovary is present, the “ eye 
at the apex of the whole series resembles that in a 
normal fruit, and bears sepals. 

All such abnormal pears described in the literature 
probably constitute essentially the same phenomenon, 
though an attempt has been made, by Penzig and 
others, to divide them into two sets, namely, those 
which result from the foi’mation of distinct flowers 
one above the other, and those resulting from prolifera- 
tion of the axis between the organs of one and the 
same flower. Wittmack, for instance, describes a 
three-storeyed pear of which he states that the lowest 
storey represents the calyx-, the middle one the 
corolla-, and the uppermost the stamen-region, the 
floral axis being elongated between each set of floral 
members ; but he adduces no evidence in favour of his 
view. Buchenau describes a two-storeyed pear in 
which, according to his view, the lower bore the usual 
five sepals, and the upper one sixteen sepals spirally 
arranged on the surface of the fruit, within them at 
the apex being, as in the normal case, the remains of 
the petals and stamens, while an ovary was present 
inside. In an early number of the ‘ G-ardeners’' 
Chronicle ’ the spirally-arranged fleshy portions of the 
second storey of an abnormal pear are, by the editor, 
in one place described as sepals, and in another as 
petals and stamens. The fact is that in such an 
advanced stage of development it is impossible to 
determine with certainty the nature of the organs of 
the upper fruits ; in some cases it may be that they 
represent petals and stamens. In some cases observed 
by the present writer there were distinct remains of 
petals immediately within the calyx of the lowest fruit 
and surrounding the base of the second one ; hence this 
latter could not have been constituted of the petals of 
the lower one. The most obvious and natural solution 
of the phenomenon is to regard in all eases each fruit 
formed beyond the normal one as a distinct and sessile 
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floft-er, more or less perfect in its clevelopnent. _ Inas- 
imicli as the upper fruits entirely resemble in their con- 
sistence and every other essential character the ^'^ormal 
one, it seems best to regard them as being 
ill exact! V the same way. The normal pome-li nit may 
be regarded as composed of a central core (the 
ovary) surrounded by, and congenitally hised wi h, 
tlie abnormally elongated bases of the sepals. Oe a- 
kovskv obiected to the idea that the sepals played any 
part in the formation of the fruit of the Rosace® oii 
the oToiiiid that these sepals are perfectly organized, 
which they would not have been had any portion of 
them been fused with the axis below; but he forgot 
that this case may be quite analogous to that ot the 
Solanace® in which the leafy bract, although it is 
fused for a long distance with the main axis, is yet as 
well and fully developed as any other leaf on the plant. , 
In both cases, besides fusion, congenital elongation or 
the leaf -base may have occurred. _ Strong support is 
lent to this yiew by an observation of Domin s m 
PokntUla aurea, in whicli the receptacle became split 
np into a number of free sepals, the base of each being 
f urnisheci with stipules provided by the leaves of the 
epicalyx, a fact which further shows the true nature 
of this last-named structure. The stamens and petals 
were seated on the true receptacle or torus of the fl.ower. 
If the sepal-bases, as pi'oved by this abnormality, con- 
stitute the receptacular tube in PotBiitillo , ^ it is only 
natural to suppose that this structure is of the same 
nature in all other members of the Rosacem. 

Those kinds of pear-shoots, of which an extreme 
case is described and figured in tlie ‘ Gardeners 
Chronicle,’* where the vegetative axis appears to 
assume the consistence, to a certain extent at least, 
of the “fruit,” thus seeming to strongly support 
the shoot-theory of the pome, may probably be 
explained as follows : the shoot had, as it were, in- 
tended to form a fruit, but, owing to certain conditions 

* 1881, part 1, p. 41. 
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wliicli ■R^ere aclverse for tliat fuBction, proceeded to 
form vegetative buds instead ; a certain amount of 
flower- and fruit-forming substance had, however, 
accumulated, and became stored up in the axis below 
the buds. 

In many abnormal pears the sepals of the would-be 
flower may show four distinct changes : increase in 
number, displacement downwards (on the proliferating* 
axis wuthin the “ pear”), phyllody, and dialysis of the 
basal flesh}^ calyx-tube. The example figured in the 
‘ Gardeners’ Chronicle ’ probably represents merely a 
very extreme form of proliferation of the “fruit” in 
■which the sepals have become greatly displaced, both 
vertically and horizontally, exposing the central pro- 
liferating axis, and in which most have become folia- 
ceous, some bearing vegetative shoots in their axils. 
This will quite well explain the bizarre structure. 

That the sepals take part in the construction of the 
normal pome-fruit seems indicated by the folloAving 
facts : that the middle and peripheral tissues of the 
fruit are differently constituted ; that the vascular 
bundles of the central portion and those of the calyx 
form separate strands below, while those intended for 
the petals branch off higher up from the calyx-strands ; 
that certain varieties of apple exhibit five distinct ribs 
0^1 the fruit ; and lastly, that the quite similar pears 
of the upper storeys are often split up into separate 
fle^^hy portions, each clearly i^epresen ting the basal 
continuation of the withered foliar organ above, which 
is particularly well shown by an abnormality figured 
in the ‘ Gardeners’ Chronicle.’ There was a case seen 
in which the pear was represented solely , by two or 
three tiny s'wollen bases of calyx-petioles, the central 
axis being quite imdeveloped. 

There was sent to Kew a, seedless apple from Colo- 
rado exhibiting an abnormal structure which goes a 
long way to prove the truth of the theory that the 
pome-fruit is in reality a calyx-tube. Alternating Avith 
the sepals at the top of this apple were five tiny partial 



pules, eacli bearing at its tip a sepal. Each obviously 
represented merely tlie swollen fleshy base of the exti a 
seual, and is comparable to the fleshy portions ot the 
oined pears above-mentioned. They resembled in 
colour and consistence the mother-apple flselt. ^ih^ 
not possibly be of axial nature, seeing that each 
was prolonged above into a sepal. If they represen 
they clearly do, the sepal-bases, this must also be the 
interpretation of the pome itself. Doubtless the sepals 
in this case are transformed petals; and their presence 
is probably correlated with the seedless character ot 

The^view above set forth as to the morphology of the 
me is supported by H. Hoffmann’s observation in 
certain flowers of the pear where a second calyx was 
formed immediately within the first, followed by petals 
and stamens ; this may be regarded as a second sessile 

^'^The following explanation may, therefore, be applied 
to all abnormal pears of the storeyed type hitherto 
described by botanists. The axis of the flower has 
proliferated, tliereby (as in all sucli cases) causing the 
■“ inferior ovary ” to disappear ; a second sessile flower is 
immediately formed within the calyx or the corolla of 
the first, the stamens and petals of the latter, perhaps 
owing to lack of adequate material, not being formed 
at all ; in the second or subsequent flowers so formed 
by proliferation the calyx is constituted as in the first 
flower, but an ovary may or may not be present ; it 
frequently happens, however, as a natural result, doubt- 
less, of the abnormally-elongating axis of the extra 
flowers, that the fleshy sepal-bases become more or less 
dissociated and individualized and the entire sepals 
themselves displaced out of the whorled into a scattered 
spiral arrangement on the central axis. We occasionally 
see this displacement, or irregular grouping,in a normal 
pear where a foliar organ (best regarded as a sepal) 
occurs on the side of. the fruit instead of in the “ eye ” 
the apex; this fact cannot therefore, on this view. 
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be used in support of their position by the adherents 
of the theory that the pome consists , solely of axial 
tissue.* In cases of this sort, both in the pear and 
.cucumber, the number of sepals may be more than five : 
this number occurring at the top and one or more at a 
lower level. 

In many ovaries with axile placentation it is probable 
■that the central part of the placenta is of axial nature, 
I'epresenting an extension upwards, between the united 
margins of the carpels, of the floral axis. That such 
an extension may take place is proved, in certain plants, 
by some abnormalities. For example, in the seedless 
navel orange the axis is extended through the centre 
of the fruit and forms a second complete (as regards 
•external conformation) but tiny orange at the top ; as 
a rule this only partially projects beyond the rind of 
the parent, and is sometimes split up, or partially so, 
into its component carpels, just as we have seen that 
the pear-fruit may become partially split up into its 
oonstituent sepal-bases under similar circumstances. 
This second orange bears, of course, no seeds. In 
another orange of a different variety a small com- 
plete fruit was observed entirely enclosed within the 
parent ; it had a pei-fect rind. Immediately below the 
small orange and closely appressed to it were some 
structures having the appeai'ance of a second whorl of 
separate carpels. 

The most elementary type of proliferation of the 
flower is afforded by those cases where the normally 
cyclic flower becomes in greater or less degree acyclic, 
the axis becoming abnormally elongated, and sometimes 
.spirally twisted; good instances of this are the wheat- 

* The fact that this lateral sepal frequently produces an axillary bud 
(which in its turn may produce a second pear) does not necessarily imply 
that a cupular axis is iDresent, for with Celakovsky it is best to maintain 
that all axillaxy shoots are really adventitious on leaf-bases, and appear to 
be readily formed where leaf-structures make an angle with the organ to 
which they are attached, as in the case of leaf-segments of the tomato. On 
these lines can also be explained the abnormal cucumber-fruits described 
and figured by Masters which showed lateral proli^'ei'ation ; for here the 
lateral flowers probably arose in the axils of similarly displaced sepals, the 
fruit being of the same morphological nature as that of a pear. 
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(^4 , — Rosa ceniifolici ((warden Eose). Proliferatioii of flower in 
which a foliage-shoot and flower have developed in place of tho 
aiKlra^ciinn and pistil, jft, foliage-leaves ; p, petal ; -s-, sepal. 

Cost eras and Smitli in GZonosa PlantU mcl by Ducamp 
in the American aloe (A(/cf.);e a7?jericfl«a). 

Vegetative proliferation of the floiver is quite fre- 
quent, the rose affording well - known examples j 
a specimen depicted (fig. 64) had a leafy shoot de- 
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veloped beyond the flo'^yer, of very considerable length 
and bearing simple leaves, each of the same size as the 
leaflets of a normal leaf. PI. XXX, fig. 1, also shows a 
similar case in which the shoot terminates in a flowmr. 

Mr. T. A. Dymes supplied a plant of Trifolimi repens 
which bore a virescent head in which each flower was 
transformed into a long-stalked vegetative shoot bear- 
ing two or three often imperfect leaves (composed of 
one or two leaflets only). 

Some “flowers” of Gsphalotaxus, each of which 
usually forms two ovules only, had, instead of forming 
these, developed into a leafy bud. 

In the carnation, as a result often of hybridization, 
the flowers of the inflorescence all proliferate into 
spike-like, green, bracteose branches ; this is the form 
known as the “ wheatear ” carnation ; the same thing 
occurs in some of the other species of Dianthus (PL 
XXIX, figs. 2 and 3), and also in the garden-pea. i. 

In the pear the vegetative impulse, which produces I 

the proliferations already described, may proceed still 
further, and the fruit or fruits may terminate in a 
leafy, vegetative shoot (PI. XXIX, fig. 4). ? 

In the terminal floret (PI. XXX, 1 

figs. 2 and 3) of the capitulum was seen proliferating. 

In the specimens of Selaginella grand is, already in part 
described, many of the cones had proliferated into leafy 
shoots; these cones had been growing against the moist 
sides of the Wardian case. Goebel describes a similar 
instance. i 

Ridley observed a very interesting case in A/gwfsefwm ;; 

maximum, where the cone had proliferated into a vege- 
tative shoot, a phenomenon which had been observed 
by other botanists before him. 

Axillary Proliferation. 

This may be either reproductive or vegetative. 

Instances of the former will first be cited, beginning 
with those in the axils of bracts. Ohifidot cites a cone 
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of Eqiiisekim maximum whose a 
by frost, as a result of whicli 
w'ere prodiioecl, giving the w 
appearance. 

Velenovsky describes a 
the axil of a “ bract ” ' 
the ovulifei’ous scale, 
spirally-arranged fleshy ovuliferous 


I short-shoot as occurring in 
of a larch-cone, and replacing 
this shoot bore a number of 
scales. 


Long- stalked secondary 
(Gr. Massee plioto.) 


Pig. Go.— B eilis perennis (Double Daisy) 
capitula in axils of involucral bracts. 

Fermond mentions the occurrence in Taxoaium 
distichum of a secondary female cone in the axil of a 
scale of the primary one. 

In the maize-cob lateral secondary cobs may arise 
in the axils of the basal bracts or even somewhat 
higher, giving rise to the variety ;pohjstachya. 

Many-flowered tulips are due to extra flowers 
arising in the axils of the bracts or bracteoles on the 
peduncle. 

In the daisy {Beilis perennis) secondary heads were 
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seen arising in the axils of the involucral bracts of the 
normal one (“ hen-and-chickens ’’-daisy). This is not a 
very uncommon abnormality in . Composite (fig. 65). 
It is a normal feature in GladanfJms. 

feaebener describes the development of flowers and 
shoots in the axils of the rudimentary leaves which 
occur on the cupular axis surrounding and enclosing 
the fruit in the cactus {Opmitia Bergeriana). In 0. 
Salmiana it is extremely frequent for vegetative shoots 
to arise in this position. Various authors describe the 
formation of secondary fruits from the pr im ary one. 

From the axils of the members of the various floral 
whorls branches may arise which may then be either 
reproductive (forming a flower or an inflorescence) or 
purely vegetative. Those which are axillary to sejxds 
will next be described. 

_ Hua first described flowers of Gyelamen yoersictim 

r which bore secondary flowers between the calyx and 
the corolla, namely, in the gaps between the sepals, 
this probably owing to space-requirements which did 
hot permit of a position actually axillary to the sepals. 
These secondary flowers were incomplete, consisting 
only of two whorls : a (usually) petaloid perianth, 
with members reduced in number from the normal, 
and a whorl of stamens usually alternating with the 
perianth-lobes. Frequently the stamen had a small 
petaloid outgrowth from its exterior side ; owing to 
this fact, to the fact, also, that these structures 
alternated with the perianth-members, which were 
sometimes green in colour, and also to the further 
fact that he sometimes found tertiary flowers in 
exactly the same position in the secondary flowers as 
these occupied in the primary flower, he concluded that 
the perianth in the secondaiy flowers is really a calyx. 
The present writer has observed the same phenomenon 
on two occasions (fig. 66); and, in respect of some 
flowers, can confirm Hua’s conclusions, inasmuch as 
transitions were found between green sepals and peta- 
loid structures in the secondary flowers. In the case 
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In Cruciferse it is not uncommon for flowers to arise 
the axils of the sepals. Masters points out that 
sepals have a greater tendency than other floral leaves 
to produce axillary buds, which is probably due to 
their more foliaceous character. 

Masters, in the case already cited, describes and 
figures the occurrence of secondary flowers in the 
axils of both the displaced and the normally-situated 
sepals of the cucumber, and from one of the sepal- 
axils of each such flower a tertiary flower also arose ; 
the sepals were always foliaceous (PI. XXXI, fig. 1). 

* This is a true case of extra-axillary branching, whereas those usually 
cited in text-books are not so. 


of other flowers, however, '*'5 TateS 

that the petaloid leaves were petals, as the stamens 
were exactly opposite to them, and there were one oi 
two extremely rudimentary structures, ® 

these, which could be interpreted as sepals. These 
flowers also differed from those examined by Hua n 
possessing a well-developed ovary It is_ 
that in some cases the sepals only, and in others ^le 
etals only, would develop. In any event, the abnoi- 
mality is'^^a rare one, especially the extra-axillary 
position of the secondary flowers. 






A 
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0 66— Oi/cJowen.jJemcMOT (Sow-bread). Diagram of flower produo- 
ing secondary flowers between the calyx and corolla, s, sepals; 
P, secondary flower. 
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Proliferation in the axils of petals is illustrated by ! 

the following cases. 

A pink {Dianthus plumarius) has been seen with 
flowers in this position. Masters figures a flower of 
Dianthus sp. with small inflorescences occurring in a 
similar position ; they were formed at the expense of 
the androecium which was completely suppressed. In 
double flowers of Spirsea primifolia rudimentary ; 

flowers occur in the axils of the petals. | 

Masters describes a cucumber in the male flowers 
of which long shoots occiirred axillary to the petals 
which produced stalked secondary flow^ers. 

Turpin figures a flower of Gelastrus in which every 
petal has a flower in its axil (PI. XXIX, fig. 5). 

Proliferations axillary to stamens are seen in the 
following. ^ 

Masters figures a long-stalked flower arising from [; 

the axil of an ordinary stamen in Nymph sea Lotus. In 
Begonia Pearcei inflorescences were observed in the 
axils of several of the stamens of a flower ; in this case 
the phenomenon is less surprising inasmuch as the 
stamens were semi-foliaceous. 

As an instance of flowers produced in the axils of 
carpels there may be mentioned the case of a wild 
mignonette (Reseda lutea) of which Celakovsky gives 
an interesting figure. 

Axillary vegetative proliferation will now be con- 
sidered, and firstly, in relation to bracts. 

Abnormal axillary branching is very frequent in the 
Coniferge. Parlatore illustrates a case in Pinus Le- 
■moniana in which, in place of the ovuliferous scales, 

2-needled short-shoots were situated in the axils of 
the “ bracts.” This seems to represent the extreme 
vegetative condition of an axillary pi’oduction of rudi-’ 
mentary shoots, which has given rise to a wide discus- 
sion as to the nature and origin of the ovuliferous 
scale in certain groups of the Coniferae and has led to 
an interpretation thereof which hitherto has had the 
greatest number of adherents. 




The phenomenon, as described, for instance, by 
Steiizel and Will kom 111 , consists in the appearance of 
exti’emely short shoot in the axil of the ^ bract, 
g, apparently, the two halves of the ovnliferons 
scale as its two first transversely-placed leaves; this is 
the niaiii feature of the phenomenon and further detail 
need not be gone into. These two lowest appendages 
of the axillary shoot clearly represent the ovnliferons 
scale which is cleft asunder, the two halves being 
carried out of their normal median position into a 
transverse one owing to the appearance between f hem 
the axillary bud ; in other examples the bud raises 
them up some way above the level of the bract,’’ and 
they may become more or less leaf-like, the ovules at 
the same time becoming either completely suppressed 
or imperfectly developed (PL XXXI, figs. 2~6). These 
appendages may even become united together on the 
adaxial side of the shoot. This abnormality has been 
bserved chiefly in Larix earopma, Tsuga Brunonianay 
^icea excf^lsa, and Pinu^^ sp. 

Alexander Braun, in 1842, was the first to utilize 
this phenomenon for the interpretation of the ovuli- 
ferous scale and the female “cone” generally. He 
held that the latter is essentially an inflorescence and 
not a simple flower as in the case of the male “cone;” 

that the ovuliferous scale represents the two 
first transversely-placed leaves, which were carpels, of 
an axillary shoot which, on complete suppression of 
the carpels, became fused by their posterior (i. e. 
adaxial) margins,^ the double carpel thus resulting 
inevitably becoming adpressed to and basally united 
with the corresponding, L e, ventral or upper, surface 
of the “ bract.” Elaborate observations and interpre- 
tations on the same main lines were subsequently made 
by Oaspary, Stenzel, van Tieghem (in part), Will- 
komm, Engelmann, Parlatore, Velenovsky, and Cela- 
kovsky. The last-named author especially, by a most 

* Cf. precisely the same phenomenon observed by Klein on foliage-shoots, 
of CalycantMis and Calendula as described in vol. i of this work. 
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compreliensive and ingenious treatment of tlie wliole 
subject, created ndiat may be regarded as an impreg- 
nable jDosition for the view originally ennnciated by 
Alex. Braun. By a careful study of the series of 
abnormalities he has displayed a continuous and 
gradual transition (and this is the important point) 
between the first two leaves of the axillary shoot and 
the normal ovuliferous scale. He has also clearly 
shown that in Pimis a third anterior leaf of the axillary 
shoot, revolving through 180°, takes part, along with 
the first pair of leaves, in the formation of the ovuli- 
ferous scale.* Velenovsky observed in proliferated 
larch-cones an axillary shoot which bore not only the 
two fleshy transverse ovuliferous leaves, but also a 
number of other similar leaves, each beainng an ovule 
on its low'er surface. This fact certainly supports 
Braun’s themw.f 

Celakovsky regards the ovuliferous scale in the 
Araucarieaj, where it is clearly not a compound but a 
single organ, bearing but one ovule, as consisting of a 
single leaf of the first leaf-pair of the axillary bud. 

This will explain the presence of the unique ovule. 

The same explanation is probably applicable to the 
case of the Podocarpeae where but a single ovule also 
occurs. 

In the Taxodinege the scale often consists of several 
parts, representing the fusion of more than three leaves ; 

of ■ the axillary bud. In the Cupressinem the inter- I 

pretation is the same as for the Abietinem. I 

In the Ai’aucariege and some Taxodinem, e.g. 

Seguoia, there is every appearance of there being but 
a single scale present and not two fused together. 

And in the former group there are no abnormalities 
known which might indicate what the true state is. 
Celakovsky reaches his conclusion on comparative 
grounds. Velenov^sky, while agreeing with him, 

* With this should be compared the curious axillary scales of an abnormal 
pine-cone described in vol. i of this work. 

t Celakovsky eventually held that the ovuliferous scale represents the 
vegetatively-developed outer integuments of the ovule. ' 

I 

I 

I 
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as to the nature of the double scale in AbietineEe, 
Cupressinese, Gryptmneria, Taxodium, and Glyptostrohis, 
yet argues that in Agatkis, Araucaria, Gunninghamia, 
Sciadopitys, Sequoia, and Aihrotaxis we have to do with 
a simple, not a compound structure. This view of his 
is based on the following facts : that the scale shows 
no obvious signs of its compound nature ; and that in 
Sequoia sempervirens, which bears no close relationship 
to Taxodmm, he observed androgynous cones in which 
some of the scales bore pollen-sacs on the lower and 
ovules on the upper surface, while other scales, similar 
in all respects to the ordinary pollen-sac-bearing scales, 
bore ovules on their upper surface, this fact proving 
that there is but a single scale present. But the 
probabilities are that in an abnormal cone of this sort 
in which the nutritive conditions were very much dis- 
turbed, the true male scales might very easily come to 
bear ovules ; for we know many cases of ovuliferous 
stamens. Again, Velenovsky does not take into con- 
sideration the fact that Engelmann, in America, found 
a proliferated cone of Sequoia which clearly exhibited 
the compound nature of the scale. And it is probable 
that Sequoia is sufficiently nearly allied to Taxodmm 
to warrant the position that the structure of the 
ovuliferous scale in each must be identical. In Taxo- 
dmm, Gryptomeria, and Glyptostrohis, A. Braun found 
an axillary bud replacing the scale. 

Velenovsky is most likely misled by the extreme 
intimacy of the union of the two scales to which the 
apparent simplicity of the double scale is doubtless 
due. Again, the anatomical structure of the scale of, 
e. g. Araucaria, with its upper series of inversely- 
orientated vascular strands, is so similar to that of the 
Abietinean scale as to suggest that the two are 
similarly constructed. 

Although the other views as to the nature of the 
ovuliferous scale have not all to do with abnormal 
axillary branching, they may be introduced while this 
subject is being dealt with. 
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Baillon regarded the scale as of axial nature from 
the fact that during the early development of the cone 
it arises as a simple papilla in the axil of the “ bract,” 
not recognizing the fact that structures may be con- 
genitally modified, the early stages through which the 
present structure has passed in the phylogenetic history 
not being represented in the ontogenetic development. 
Schleiden, also relying on the mode of development, 
held the scale to be an axial placenta. 

Strasburger also held that the ovuliferous scale was 
of the nature of an axillary shoot ; he regarded it as a 
kind of flattened axis or disk, chiefly on account of its 
late development compared with that of the ovules ; 
the abnormal structures above cited he regarded as the 
result of the struggle waged between two opposing 
forces, viz., the vegetative development of the cone and 
the normal formation of reproductive organs, in which 
the former had for the time being overbalanced the 
latter. This position, however, Oelakovsky shows to 
be perfectly untenable; for it is impossible for an organ 
belonging to one morphological category, such as an 
axis or disk, to become transformed into those belonging 
to another category, such as the foliar appendages of 
an axis. 

Masters maintained that the ovuliferous scale is a 
half-cladode, i. e. an axial enation from either the bract 
or the axis of which the lower or outer portion has 
become abortive {of. C. de Candolle’s ‘ Th^orie de la 
Feuille’). This view cannot be said to have found 
any support. 

Just as Schleiden and Baillon followed the develop- 
mental method, and Oelakovsky and others the terato- 
logical and comparative, so Van Tieghem followed the 
an atomicaT method in the endeavour to solve this 
problem. His idea is that the seminiferous scale in 
all Coniferse represents the first and only leaf of an 
axillary branch, though he suggests the possibility of 
its being really two fused leaves. His view is based 
on the course and orientation of the vascular bundles 


2(3 


PKINOIPLKS OF FLANT-TEEATOLGGY. 


from the axis into the scale. It is doubtless very useful 
to have these anatomical data furnished for us, but to 
rely upon them as the sole criterion for explaining the 
l^henomenon in question is decidedly unsafe, to say 
the least of it, e.g. we know that in all Coniferge an 
axillary shoot always bears a pair of opposite leaves 
and not a single leaf. 

Then there is the view of Sachs and Eichler that the 
ovulifei’ous scale is a ventral outgrowth from the open 
carpel (the “bract”) of the nature of a placenta or 
ligule; in the Cupressinem, Taxodinese, Podocarpeas, 
and Agathis no differentiated ventral outgrowth exists, 
but the scale as a whole represents a carpel. 

Bidder’s explanation of the abnormalities was this : 
that the pressure exercised by the axillai’y bud arising 
between the seminiferous scale and the axis of the cone 
was the agency responsible for the splitting of the scale 
into two parts and the wide separation of these into 
the positions which they occupy, one on either side of 
the axillary bud. But Celakovsky says that this theory 
will not hold good when it is found that the splitting 
of the scale frequently occurs when the axillary bud is 
suppressed or exceedingly reduced, and also when it 
arises on the anterior side of the seminiferous scale ; 
a fact which is fatal to Bichler’s placental or emer- 
gence-theory, which is, however, best refuted by the 
continuous, gradual transitions which occur in the ab- 
normalities between the seminiferous scale and the first 
leaf-pair, plus the anterior leaf, of the axillary bud. 
And further, if this view of Biohler’s be correct, what 
has become, he asks, of the first transverse leaf-pair 
of the bud, which should occupy the position taken up 
by the separated parts of the seminiferous scale ? 

Delpino and Penzig put forward a theory which is 
strikingly ingenious and original. According to them 
the ovuliferous scale represents two basal lateral lobes 
of the carpel (“ bract ”) which have become folded over 
on to the upper face of the carpel and united by their 
margins to form a single leaf -like organ bearing the 
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ovules oil its upper surface, i. e. the lower face of the 
carpellary lolDes. When an.axillary shoot arises between 
the “bract” and the ovuliferous scale it splits the latter 
into its two component parts, causing these to resume 
their original orientation as lateral lobes of the “bract,” 
and also carries them up attached to its axis as appa- 
rently the first transversely-placed pair of leaves 
thereof. It is owing to the position assumed by them 
that the real first pair of the axillary shoot comes to 
assume an antero-posterior position. When the shoot 
arises between the ovuliferous scale and the cone-axis, 
the two halves of the scale have their lower surfaces 
directed towards the axillary shoot, a fact which Penzig 
(who is responsible for the elaboration of this theory) 
regards as fatal to Braun’s theory of the scale. But it 
does not seem that this conclusion necessarily follows ; 
for this particular position of the axillary shoot implies 
its imperfect development, so that its first two leaves 
still I’e tain in part (as shown by their orientation) their 
character as halves of a seminiferous scale. The fact 
observed by Velenovsky of several fleshy ovuliferous 
scales succeeding and completely resembling the two 
ovuliferous scales on the axillary shoot, Penzig explains 
b}’’ the other fact that in many cases the character of 
an abnormally-formed phyllome is determined by that 
of the normal phyllomes in juxtaposition to it; he cites 
instances in abnormal blooms of Antirrhinum and 
orchids in support of this. 

While admiring the clever hypothesis of Delpino and 
Penzig, one feels inclined to regard it as somewhat 
far-fetched.* Braun’s theory must be held to be much 
more natural and easy, and that which, on the whole, 
explains the facts the best. 

If Braun’s view is correct, the female cone of the 
Coniferge is an inflorescence, and the foliar organs in 
w^hose axils the abnormal shoots arise are bracts, while 

* The far-fetched nature of Delpino’s theory is seen more clearly when 
he comes to apply it to an explanation of the ^'double needle” of Sciado];)itys 
and the ovuliferous organ of Ginkgo, though in so doing he^ of course, 
exhibits his consistency of view. 




the ovuliferous scale is the highly-modified equivalent 
of a Qymnospermous flower. 

The' production of leafy shoots in the axils of the 
involucral bracts of the Composite is not nearly so 
common as that of secondary heads in that position ; 
l)ut it occurs sometimes in Beilis. Clos mentions the 
formation of leafy shoots in place of the florets, or 
some of them, in the wormwood 
(Artemisia campestris). 

Of shoots axillary to sepals 
there was observed an enlarged 
and more or less virescent flower 
of a carnation which had seven 
sepals from the axil of each of 
which arose a shoot bearing a 
dense aggregation of bract-like 
foliar organs. 

A very frequent abnormality 
in the pear is that of the forma- 
tion of a longer or shorter shoot, 
bearing a second pear at the end, 
in the axil of a small leaf borne 
on the surface of the ordinary 
“fruit” (fig. 67 ). Now, this 
small leaf is probably a sepal 
whose base, unlike that of the 
other sepals at the top of the 
“fruit,” has not become adnate 
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Fi6i. Q7,'—PyTus communis 
(Pear). Shoot, bearing 
a terminal pear, arising 
in axil ” of a sepal 
on the primary pear. 
( Senii-diagraminatic. ) 


to the ovary along the whole 


length of the latter ; such a shoot 
must be adventitious in the axil between the sepal and 
the ovary. On the view (not here supported) which 
regards the pear-fruit as an axis, the position is more 
natural, namely, that of an ordinary axillary shoot. 

In the very striking phenomenon described and 
figured by Knight, viz., that of the production of 
potato-tubers in the axils of the sepals of Solanmn, 
the flower showed a central fruit with one or more 
potatoes around it. 
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Small, apparently branched, buds have been ob- 
served in the axils of the sepals of the sweet violet 
(F. odorata). A flower of the Indian cress {Tropmolum 
majus) was seen in the axil of a foliaceous sepal. 

Vegetative proliferation from the axils of the other 
organs seems to be rare. 

As an instance of the kind in relation to carpels, & 
strawberry {Fragaria vesca) had a leafy shoot bearing 
a flower at its apex, arising from the axil of one of the 
tiny achenes (representing a single carpel) seated on 
the fleshy receptacle. 

Masters suggests that the terminal leafy shoot 
sprouting from the virescent flower of Trifolium repens, 
often ensheathed as it is by the virescent carpel a,t the 
base, may, in reality, perhaps represent a shoot axillary 
to this single terminal carpel. It seems, however, more 
likely that the proliferating axis of the flower has 
displaced the normally terminal carpel into a lateral 
position. From the very fact that it is_ solitary the 
carpel inevitably comes to occupy a terminal position, 
and Payer, in his work on floral development, describes 
it as arising “in the middle of the receptacle.” This 
being so, it is impossible for a shoot to arise in its axil. 
Therefore this interpretation of the phenomenon fcannot 
be accepted. 

Conclusions on Peolipbbation. — Having now given 
illustrations of the principal types of “proliferation” 
or “ prolification ” which occur amongst plants, it 
remains to consider the meaning of the phenomenon. 
There is little doubt that, like the majority of other 
abnormal phenomena, that which we call proliferation 
Ifc-s is the expression of the tendency, under, as a rule, 
certain unfavourable conditions of climate, nourishment, 
or the influence of parasitism, to revert to a primitive 
or ancestral habit or structure. In modern days, under 
the influence of a more extended acquaintance with the 
facts of comparative morphology and of fossil botany, 
' many have been led to perceive what an enormous role 
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the process of reduction, in the guise of an advanced 
type of simplification, has played in the course of the 
evolution of inodenr vascular plants. 

If ve cull a particular instance from our knowledge 
of the configuration and habit of the seed-ferns of the 
Carboniferous epoch and the method by which they, 
through the process of reduction and simplification, 
from an excessive; complexity of their reproductive 
apparatus, gave rise to that of the Cycads of the 
Mesozoic period ; and if we consider how gneatly the 
cone of these Mesozoic Cycads resembles in general 
conformation the “flower” of an Angiosperm; we 
shall feel that a “ flower ” is, after all, merely the final 
stage in the evolutionary transformation of a leafy 
shoot of complex organization such as we find in the 
Pteridosperms. A sepal, a stamen, and a carpel have 
probably each been derived during the course of evolu- 
tion from a large foliar organ, whether green and 
assimilating or not, of Complex structure. The recep- 
tacle or floral axis has likewise in the course of ages 
been excessively abbreviated owing to complete or 
almost complete extinction of the internodes between 
the vai'ious floral leaves.. All these changes have 
resulted in the characteristic modern structure which 
we teimi a “ flower’,” e. p. the tulip. 

When, as under the stimulus of excessive nourish- 
ment, the normal balance of the structure is upset, 
which condition is a kind of disease, there appears to 
be a tendency for it to revert to a state which can 
only be termed ancestral, but ancesti’al merely in the 
sense that two changes take place, namely, an exces- 
sive elongation of the axis in which the internodes 
develop, and secondly, the modification of the various 
floral leaves into foliage-leaves. The flower, in other 
words, frees itself from the bonds of contraction and 
condensation in which it has so long been held, and 
attains to a reminiscence of bygone ages in which its 
ancestors revelled in the luxuriance of a more extended 
scope of shoot and leaf. A reversion, be it noted, only 
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in this way and sense, for the type of shoot and leaf 
developed in the proliferated flower will, of course, be 
characteristic of the plant of the present day and 
similar to that of its own normal vegetative parts. In 
a proliferated flower, in its extreme form, all the four 
kinds of floral leaves — sepals, petals, stamens, and 
carpels— become changed into foliage-leaves like those 
of the vegetative part of the plant, and where “ in- 
ferior ” ovaries occur, as in the rose, they vanish 
entirely. The axis also branches very often, which 
is another aspect of the ancestral complexity. 

The great majority of people would probably agree 
that highly congested structures like the spike of a 
plantain or a grass, the capitulum of a daisy or 
scabious, the catkin of a hazel, are not primitive struc- 
tures, but, on the contrary, highly modified from some 
much laxer, larger, and more complex type of inflor- 
escence. Hence it would be easier for the sceptic to 
admit that the abnormal proliferated forms of such 
structures as have been above described are giving 
some indication by their change of what the ancestral 
inflorescence was like. 

The matter becomes much more difficult when we 
have to deal with structures so highly modified in their 
normal condition that we can no longer tell to what 
morphological category they belong, e. g. the ovuli- 
ferous parts of Ooniferee. Yet few would deny nowa- 
days that the cones, both male and female, of Coniferse 
represent extremely congested and reduced structures ; 
hence any process of branching which is set \ip in 
them during the course of abnormal modification is, 
on the face of it, as likely as not, to represent a 
tendency towards reproducing a more ancestral con- 
dition, however far back this is to be sought. 

But it cannot be too strongly insisted upon that in 
most, if not all, of these cases we have not to do with 
a direct reversion to the condition of a particular type 
which has existed in the past in this particular form; 
but the proliferations are to be considered as the 
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process bj wbich the structures concerned become 
freed from the restraint of congestion and reduction 
into which they have been brought in the course of 
evolution. Hence we may truly say that this process 
is a I’eversionary one. 

As we should expect, and as Masters appositely 
points out, proliferation is most frequent, on the whole, 
in plants or groups whose inflorescences or whose 
flowers have become less severely congested and reduced 
in the course of evolution, namely, in those with in- 
definite inflorescences, or with flowers whose axis is, in 
one part or another, normally somewhat elongated, e. g. 
the inflorescences of Gruciferae and Leguminosae, the 
ferae, Primulaceae, and Caryophyllaceae. 
And axillary proliferation tends to be more common in 
groups some of whose members are normally branched 
in the inflorescence. 

There are cases of proliferation which we may regard 
with certainty as representing the exact condition of 
the ancestry of the plants concerned, as in the caules- 
cent abnormality of the common primrose; for the 
inflorescences of the vast majority of this order are of 
this caulescent type. On the other hand the extreme 
forms of floral proliferations are obviously new struc- 
tures, unheard of in the immediate ancestry of the 
plants affected. In other instances where we cannot 
presume with certainty that the proliferation is a 
reversion to a character in the immediate ancestry, yet 
when we find that the abnormal feature occurs as a 
perfectly normal one in other closely allied members 
of the group, it no longer assumes a strange and un- 
natural appearance, and in such cases the reversion 
theory is probably much more applicable than any 
other. For example, the abnormal branching of the 
spike in Plantago major and P. Imiceolata finds its 
counterpart in the normally branched inflorescence 
of such species as P. Cynops and P. Psyllum. 

The abnormally-branched inflorescences of the rye- 
grass (Lolium) are but reproducing a character which 
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predominates in tlie majority of the Graminem, and 
thus may almost certainly be regarded as a reversion 
to the condition of the immediate ancestry. 

The disappearance of the cupular formation and the 
“inferior ovary,” as in the abnormal roses and pears, 
can only be considered as a reversion to the condition 
of those Eosacese in which cupular structures do not 
exist, and these are, on morphological grounds, doubt- 
less the more primitive. 

The result of this study is the conclusion that pro- 
liferation represents in two senses a reversion, and is 
derived from a consideration of the following facts : 
(1 ) that the most ancient type of reproductive axis from 
which our “ flower ” has been derived was a complex 
leafy shoot; and (2) that in the more immediate ancestry 
of the various recent forms, the complex paniculate 
inflorescence and the flower with elongate receptacle 
were predominant and gave rise to all the later more 
congested types. 
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2. FORKING AND FASOIATION. 

The term 4^fasciation’’ has already been defined 
and the phenomenon explained as it affects vegetative 
axes; it is essentially the same phenomenon where it 
affects inflorescences and flowers, and what has been 
said about it on earlier pages of this woi*k will apply 
equally well here. 

1. The Inploeesoence. 

The phenomenon of Forking and Fasciation, as in 
the stem, consists in its simplest form of a simple 
dichotomy or forking of the axis, the two resulting 
branches of which may be either equal or unequal. 
This was observed , to be such a frequent occurrence 
ill the inflorescences of such a number of specimens 
of the cherrydaurel Lauro-cerasiisy in Kew 

Gardens, being dependent merely on the vigour of 
any particular raceme, the moie vigorous and stouter 
generally forking, the less vigorous remaining un- 
divided, that the boundary lino between so-called 
normal and abnormai ” inflorescences became 
completely obscured. Just the same may be said of 
the inflorescences of Z/iriqpe and of the garden hya- 
cinth. PI. XXXII shows a good instance of forking 
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in the lupin. Female cones of WehvitsrMa, showing 
various stages of forking, were collected by the -writer 
in Damaraland. 

As in the stem, the more complex type of forking 
by which an exceptionally robust and vigorous inflo- 
rescence tends to divide at the apex, after broadening 
into a flattened structure below, is styled fasciation. 
Magnus described a fasciated inflorescence of the 
mountain scorpion-grass {Myosotis alpestris) of especial 
importance as bearing upon the morphological nature 
of the inflorescence of Boraginacem. Braun, Schimper, 
Wydler, and Celakovsky, as a result of comparative 
morphological studies, held it to be a sympodium, 
whose first-formed flower was terminal. Kaufmann, 
Kraus, Warming, Q-oebel, and others, relying on the 
utterly misleading data of the ontogeny, considered 
it to be a monopodium, with all the flowers as lateral 
branches. Now Magnus points out that, if this last 
view is correct, the fasciated axis of the inflorescence 
should bear the flowers singly in a lateral position ; 
whereas, if the sympodial theory is correct, the fasciated 
axis should bear a terminal flower and a number of 
subsidiary cymes laterally in the axils of the leaves. 
This is actually the case. A quite remarkable example 
of the efficiency of a teratological phenomenon foi' 
solving a morphological problem ! 

The abnormal inflorescence shown in PI. XXXIII, 
fig. 1, is best regarded as a case of fasciation rather 
than of fusion, and- that for two reasons: (1) dissocia- 
tion of parts seems to be proceeding, as shown by the 
undoubtedly fasciated rays into which the fasciated 
portion of the umbel divides, and by the presence of one- 
flowered pedicels in different parts of the inflorescence ; 
(2) the peduncle of the inflorescence is fasciated. 
Thus the phenomenon probably consists of fasciation 
of a single primary ray, and this would necessarily 
cause a decrease in number of the normal rays, -thus 
giving rise to the appearance of fusion in order to 
account for the diminished number. 
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There may be mentioned a quite distinct type of 
fasciation, which involves suppression or transforma- 
tion of the flower itself due to great vegetative develop- 
ment of the pedicel. In the ash {Fraxinus exceldor) 
there is a disease, due to the mite Phytopkts fraxini, 
which causes fasciation of the tips of the pedicels 
while the flowers appear as curious swollen knobs. 

The same kind of thing, in which, at the same time, 
the whole infloi’escence becomes greatly hypertrophied, 
involving very copious branching of the pedicellar 
system, and in which the flowers are completely sup- 



Fici, 68,-—QKrysanthemimi segeUmi (Corn Marigold). Bifurcation of 
caijitulum^ showing two stages. (Diagrammatic.) 

pressed, has given rise to the variety of the cabbage 
known as the cauliflower (Brassica oleracea botrytis). 

The capitulum or “ head ” of a chrysanthemum 
may either simply bifurcate more or less completely 
(fig. 68), or it may fasciate, forming a flattened more 
or less transversely-elongated head, in which no 
division into separate heads is at all manifest, the disk- 
florets being continuous right across (fig. 69) ; and, 
under such circumstances, it is usually, owing to 
inequalities of growth in the stalk below it, contorted 
and bent in more than one plane in a most complicated 
manner. The central continuous area of disk-florets 
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corresponds to the transversely-extended, continuous 
pith of a fasciated vegetative stem. Such a fasciated 
inflorescence is one in which the tendency to subdivide 
has become but partially and incompletely manifested. 
Conditions more advanced in this direction are often 
observed in such capitula, in which the individualiza- 
tion into separate heads is becoming marked, and there 
are all degrees of that condition. Constrictions appear 


Fig. 69. — Belli& perennis (Daisy). Fasciated peduncle and capitulum and 
normal daisy at side for comparison. (W. H, Hammond, photo.) 


in the capitulum by which the ray-florets arise ever 
nearer and nearer the centre, until ray-florets and bracts 
may extend completely across the head as the division 
into secondary heads becomes more pronounced, until, 
finallyj these heads become completely individualized, 
each with its own involucre, and either sessile and 
crowded together, or stalked and more distant. 

Before leaving this subject of fasciation of the in- 
florescence there is one other matter that may be 
referred to. In many strongly-fasciated terminal 
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inflorescences tliere is, if not a complete absence, a 
nmcli greater dearth than is normally the case, of 
lateral inflorescences. The two phenomena are thus 
obviously correlated, the one being the result of the 
other. Yet, bearing in mind the definition of “ fascia- 
tion ” given in an earlier section, it would, on this 
definition, not be correct to say, as, for example, in 
the instance frequently seen in the spear thistle 
{Gardmis laiiceolatiis), that the fasciated terminal head 
was due to fusion of the lateral heads with the 
terminal one, for there is no evidence of any such fusion. 
Rather ive should say that the fasciated head is the 
equivalent of the two categories of heads (terminal and 
lateral). The main head, with the axis bearing it, 
has, for one cause or another, started in a condition 
of excessive robustness and vigour, and this^ has 
involved the absence of sufficient superfluous vigour 
and nourishment for the formation of the normal 
number of lateral heads ; hence, in one sense, it is true 
that these have become congenitally absorbed or fused 
into the main head and tend to become separated out 
again at the apex (so to speak). 

It is this primary congenital “ absorption ” of in- 
dividuals which might, under other conditions of the 
environment or of the plant’s constitution, have been 
formed separately, together with their subsequent 
sepai’ation, or partial separation, at the apex of the 
structure so formed which gives rise to the phenomenon 
of fasciation wherever, in the vegetable kingdom, it 
may be found. For example, it might happen that an 
ovum of abnormal development, equal, perhaps, in size 
to two ordinary ova, is formed in the embryo-sac. If 
tliis ovum divides completely into two, twin-embryos 
are the result; if it does not so divide the result of 
fertilization would be an abnormally robust embryo 
producing a plant with a tendency to fasciation. The 
idea of “ fusion ” is only permissible here in the sense 
that, where a single abnormally large ovum was formed, 
two ova of normal size might have been formed. The 
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same conclusions may be drawn witli regard to the 
fasciated capitnliim of Gardmin. Or, again, in a 
very moist season, rapid development at the apex 
of the root-stock of a perennial plant might induce 
formation of a particularly vigorous shoot, which is 
the equivalent of two or more shoots, in this sense, 
that the tissue-matrix from which it arises within the 
root-stock might, at the period of its development when 
it is about to emerge as a completed bud, divide into 
two buds producing the appearance of two shoots, 
distinct from the beginning ; or it may not so divide, 
and would then produce a fasciated shoot, or one with 
a tendency thereto. 

Ring-Fasoiation. — There is a second method whei^eby 
individualization of the secondary heads is attained — 
viz., by “ ring-fasciation.” The result of this is the 
formation of two or more heads. The phenomenon 
liere is not quite the same as ring-fasciation in the 
vegetative stem; in the latter it is evidently due to 
terminal invagination of the tissues in a vertical direc- 
tion ; in the case of the capitulum the phenomenon is 
brought about by lateral invagination in a horizontal 
direction, whei’eby the involucre reaches and occupies 
the centre of the head while continuous with its normal 
external portion. In some instances there may be abso- 
lutely no sign of any such invagination, the involucre and 
ray-florets appearing congenitally from the commence- 
ment of the development in the centi’e of the disk, the 
involucre being innermost and its bracts having their 
dorsal side directed towards the centre, these being- 
succeeded in the outward direction by ray-florets, and 
the disk-florets being, therefore, sandwiched all round 
between the normally- and abnoi-mally-placed ray- 
florets. This phenomenon represents one stage, isolated 
and congenitally formed, in the division of the 
capitulum into two. The lateral invagination above- 
mentioned represents another isolated stage. Still 
another stage is seen, representing a more advanced 
condition of division, where (to describe it in one of 
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various ways) an invagination takes place on opposite 
sides of tlie Lead, the two meet in the centre, and 
thus completely divide the head into two.* 

A curious form of “ double ” daisy {Beilis perennis) 
was seen which may be attributable to ring-fasciation. 
The main capitulum consisted of three to five separate 
small heads bunched together, but there was in this 
case a common involucre surrounding the whole. 

A dahlia was also seen which had a triple head 
within a common involucre. “ Ring-fasciation thus 
appears to be nothing more or less than a process 
whereby forking of the capitulum is attained. 


2. The Flowee. 

a. ORDiNAuy Fasciat[on. — A forked or fasciated 
flower exhibits just the same appearance and phenomena 
as a fasciated or forked capitulum of a Composite. All 
the same degrees and stages are met with, from that 
in which the diameter of the flower is merely increased 
beyond the normal, either symmetrically or in one 
plane only (PI. XXXIII, fig. 2), a good example of 
which was seen in a rose, to that in which two 
or more perfectly distinct and separate flowers are 
formed. Good instances of the first degree of fascia- 
tion are afforded by the auricula and polyanthus, types 
of what occur in many other flowers, in which the 
flower becomes enlarged, and the number of members 
in each whorl increased, so that the abnormality 
ranges from 6-mery in the least modified flowers to 
25-mery in flowers showing the greatest degree of 
fasciation. These flowers represent incipient stages 
in the differentiation and individualization of two or 
more distinct flowers (fig. 70). So that, remembering 
that the normal flower is 5-merous, our abnormal 
6-merous flower may be regarded as the equivalent 
of normal flowers, the 25-merous flower as the 
equivalent of five normal flowers. Dr. E. J. Salisbury 

^ Reference to tlie diagram of this phenomenon, as it occurs in the 
given on a later page, will make its nature clear. 
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sent interesting statistics concerning flowers of tlie 
primrose (P. ■vulgaris ) ; e. g. one flower had eight 
sepals, seven petals, seven stamens, and seven carpels. 

In some flowers, as in many auriculas, the increase 
in number is the same in every whorl. In most 
fasciated flowers, however, there is great variation in 
this respect. For instance, in a flower of crocus, 
received from Dr. Stapf, there were ten perianth-leaves 
(there would have been twelve if four members of the 



Fig. 70. — Primula vulgaris var. (Polyanthtis). Diagrams of tliree 
flowers showing three stages in the Mfurcatioii of a flower, s, 
sepals ; petals ; st, stamens ; pistil. 


outer whorl had not each fused with a member of 
the inner whorl), six stamens, two styles, and corre- 
sponding sets of stigma-lobes, i.e. six carpels. A 
flower of Oattleija mtermedia had four sepals (three of 
ordinary size and one double) ; nine petals, of which 
three were labella, while one of the other petals is 
semi-labelliform ; there were three coherent columns, 
though the stigma and androecium of each were 
individualized. This flower is evidently the equivalent 
of three flowers. In a flower of Odmtoglossum crispiim 
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recently examined there were four sepals, the upper- 
most (morphologically anterior) being forked; there 
were six petals (of which two were labella) ; the 
column was double below, triple above. Here we see 
more than the equivalent of one flower (for there are 
six petals and a double or trif)le column), but not 
quite the equivalent of two flowers (for there are only 
four sepals). 

A most interesting case was that of a polyanthus 
received from Dr. Salisbury. There were three fasciated 
flowers on the same plant; of these one had eleven 
sepals, eleven petals, nine stamens, and one ovary 
about twice the normal size and probably composed 
of about ten carpels; another flower was similarly 
composed as regards calyx and corolla, but there were 
eleven stamens and two distinct ovaries and stigmas, 
each of the normal size ; in the third flower the fascia- 
tion had proceeded further, and advanced stages of 
division into tw’^o flowers had set in : there was a single 
common calyx of eleven sepals, but otherwise two dis- 
tinct flowers closely adpressed together, each of six 
petals ; one with five, the other Avith six stamens ; and 
each with a normal ovary (fig. 70.) 

All degrees of separation into distinct floAvers are 
seen in the various fasciated flowers Avhich are so 
frequently found. In that of a Canterbury bell {Gam- 
pamda Medium) examined, the transversely-elongated 
flower was single, but was the equivalent of four flowers, 
about twenty members in each Avhorl being present ; in 
another flower, also the equivalent of four, two had 
become separated out. In a flower of the pheasant’s-eye 
{Narcissus poeticus) there was the equivalent of seven 
floAvers which had become nearly indiAudualized, though 
the members of the different whorls did not quite reach 
the requisite numbers ; e. g. oi the row of seven ovaries, 
all coherent, the one at each end was 3-locular, an 
adjoining one was 3-locular,but the remaining four Avere 
2-locular and much laterally compressed (fig. 71). A 
Gypripodium was examined, of which fig. 72 shows the 
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composition ; an interesting feature of it is tlie occur- 
rence of a petal on tlie side opposite tlie labellnni. 
Then there is the case of the abnormal siveet 



71 Kardssm jpoeticus (Pheasant’s-eye). Fasciated ovary, 

tlie equivaleiit of seven ovaries. 


pea (Lathyrus odorakis) described in the ‘Gardeners’ 
Chronicle,’ which is an excellent instance of multiple 
forkino- (=fasciation) within a common calyx and i)art 
of a cc^rnon corolla ; there was present the equivalent 



Wjg. 'i2,—Cypripedmm callos‘um. Incomplete bijEuxeation into two 
flowers fan extra posterior sepal; a posterior petal ; and two 
staminodes. Possibly a case of synanthy. s, sepals; p, petals; 
I, labelliim ; A^, staminode. 


of four or five flowers, that number of pistils and of 

stamen- and petal-groups being present. 11^1 

In some abnormal male cones of U elwtfsehia collected 
by the writer in Damaraland several flowers each con- 
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tainecl witliiii its perianth three or four flowers of the 
second order, some of which were normal, others 
abnormal. 

Under the head of the inflorescence was cited the 
interesting phenomenon in which a fasciated terminal 
capitiilum {e.g. in Gardum lanceohitus) was brought 
about by the absorption into it, as it were, of some of 
the lateral capitula. A precisely similar type of 



Fig. 72 .—Bcilla nutans (Wild Hyacintli). Fasciated terminal flower; 
peduncle entirely devoid of flowers. 

fasciation occurs in the flower. An abnormal inflore- 
scence of the wild hyacinth {Scilla nutans) was received 
in which the racemose habit had entirely vanished ; 
replacing it was a long bare stalk bearing a large, 
peloric, fasciated terminal flower (fig. 73) consisting 
of great numbers of stamens and perianth-leaves. It 
was obviously the equivalent of several flowers of the 
raceme. The bareness of the stalk below it was due 
to the disappearance of the lateral flowers and their 
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V subtending bracts ; but half-way down the scape was 

; a petaloid elongated bract with a tiny blue petal (sole 

vestige of a flowei-) in its axil. 

This last fact seems to show that the disappearance 
of the lateral flowers is due, not to synanthy, i. e. their 
fusion together to form a single compound apical flower, 
but to the fact that the developmental energies and 
nourishment have been concentrated at the apex of 
the whole inflorescence, i. e. in the uppei’inost flower, 
thereby preventing the proper, or any, development 
^ of the lateral flowers and their bracts. 

) If this abnormality is to be explained by supposing 

• that all the lateral flowers have fused with the terminal 

I one of the raceme, then the presence of the tiny blue 

t petal half-way down the scape must be accounted for 

I by supposing that part of the flower originall}^ in that 

j ■ position has been carried up and become fused with the 

terminal one, and part of it has been left behind. But 
this would be a far-fetched conception of a case without 
I known parallel. 

A very similar abnormality occurs in the foxglove 
; {Digitalu jpurpurea). The large, terminal, peloric flower 

is the equivalent, and is due to the “absorption” into it, 
as it were, of several of the uppermost flowers of the 
raceme (PI. XXXIV) ; as in the Seilln, rudimentai-y 
' * flowers in the guise of single, tubular petals, occur in 

the axils of some of the uppermost bracts. 

; Hence neither of these two phenomena can be 

j ascribed to “ synanthy” ; it seems best to regard the 

' large terminal flower as a single, not a compound, 

structure. There is a tendency, in the upper part of 
) the raceme, towards the rapid and vigorous develop- 

ment of a Wge terminal flower, and, in the foxglove, 
the lateral flowers are imperfectly formed and con- 
gested towards the top, while in the Seilla they are 
* not formed at all save for a single isolated petal, all 

I the nutriment being carried up to the apex of the 

I infloi’escence. There is no real evidence in either case 
' of actual fusion of two or more distinct flowers. 
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Famation in « Fniits^’-^he stA-RAYberiy 

affords one of tlie best-laiown instances o 
itf>u ) attouls on » fruits ” exliibited at sboivs 

fasciation; most of tbe timts ^ 

are examples of tbe fasciated receptacle of tbe noivei, 




Fi«. 14.-Frunus domestica. (Plmu). OouWe 

almost separated; h, longitiidmal section ot tniit showing t 

distinct stones. (G-. S. Saunders.) 

with a differentiation of two apices, one at eacb end 
representing tbe incipient division into two distinct 
“ fruits.” Or tbe “ fruit ” may be p'lfid : tbe equiva- 
lent of three fruits, brandling tliiis in two planes. 
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Fig. 'oinifem (Grape). A sevenfold fruit. (After Turpin.) 


Fasciated or dicbotonious fruits of cberry, plum (fig. 
74), cberry-laurel {Frunua Lauro-cevasus)^, and grape, 
are common; in tbe first three tbe fasciation is iisnall}' 
of two, in tbe grape it may be of as many a.s seven parts 
arranged in a circular plane (fig. 75). Fasciation is 
common in many other fruits, e. g. tbe gourd (fig. 7G), 
gooseberry, orange, and apple. 
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FORKING AND FASCIATION, 


■QucurUia Pepo (Vegetable Marrow). Twin or fasciated fruit. 
(E. J. Salisbury photo.) 


]i. RiNQ-FASOU'noN. — This is merely a stereotyped 
stage in the dichotomy of the flower, and is brought 
about as follows. A lateral constriction occurs, in- 
volving an invagination of the outer tissues or floral 
leaves; if this were to proceed half-way across we 
should get the condition as stereotyped in frequent 
abnormal capitula as in that of a Pyretlmim obseived. 
If the constriction were to continue completely across 
the organ, or were met by a similar one approaching 
from the opposite side, then simple division of the 
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oro-an into two would occui’. But what has clearly 
haupeiied in the past is that the invagination, on 
reacliiiig the centre, widened out, the gap connecting 
this wide, central portion with the exterior then became 
closed, and the peripheral tissues, florets or leaves, ot 
the organ once more continuous, so that a circular 
space was left in the centre with the orientation of all 
the parts lining it, of course reversed. This condition 
we find stereotyped in the various cases of “ring- 
fasciation ” met with. It appears congenitally as such 



^77 — Diagrams of ‘‘ ring-fasciation” I. A single lateral invagi- 
nation. II. Later stage, showing central cavity which is lined by 
bracts and i*ay-florets. III. Three cavities formed^ by three in- 
vao-inations ( == stage towards trifurcation. IV. Two invaginations. 

V "Bifurcation caused by two invaginations, from opposite points, 
meeting in centre. 

with, as a rule, no indications as to how it was brought 
about. Intermediate stereotyped stages connecting 
this one with actual forking have not been observed, 
although it is highly probable that such occurred in the 
past. If ordinary dichotomy were to succeed this stage, 
a connection between the central space and the peri- 
pheral part of the structure would take place on two 
opposite sides. Multiple dichotomy would result from 
a number of invaginations, instead of one or two only, 
which would meet and fuse in the centre (see the 
diagrams, fig. 77). 

The phenomenon of " ring-fasciation ” is frequent 
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amongst flowei’S. Perhaps the best-known case of this 
is seen in the mountain scorpion-grass [Myosotis al2)es- 



7g^ — Myosotis alpestris var. Victoria (Mountain Scorpion-gTass). 
Diagram of ring-fasciateci ’flower, showing also pleiotaxy of the 
normal corolla, (Diagrammatic.) ca, calyx ; cah inverted calyx ; 

CO, corolla ; co^ inverted corolla ; st, stamen ; ov, ovary j orh inverted 
ovary ; ol, ovule. 

tris var. Victoria), affecting the terminal flower of the 
inflorescence. The abnormality is exactly the same 



Pig. 79. — Myosotis alpestris var. Victoria. Longitudinal section of 
ring-fasciated flower. (Diagrammatic.) ca, calyx; €a\ inverted 
calyx; CO, corolla; co\ inverted corolla; st, stamen; sP, inverted 
stamen; or, ovary; or^, inverted ovary; oZ, ovule ; ovule of 
inverted ovary. 

as that above described for the capitulum' of 0/«7/,svr??- 
theimim so that the account need not be repeated here. 
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ne cases there are, instead of one, two 
the whole flower aronnd, which the floral 
ire arranged in reverse order and with 
entation : "in such we have the eqnivalent, 


■Rosa centif olid (Garden Eose). A “ rogne"’ rose (afflicted 
with a kind of ring’-fasciation). 


not of two, but of four flowers in the whole structure. 
The diagrams given of the commoner case sufiicientlj 
explain themselves (figs. 78 and 79). It may be 
mentioned that sometimes three distinct normally-con- 
structed flowers become separated out. 
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An instance in wliich an indefinite nuniber of flowers 
is so formed is ])erliaps afforded by the “rogue” roses 
so common in gardens. The carpels become enlarged, 
virescent, and superior in position, and assume the 
rdlp of a common calyx for the secondary flowers 
which are formed all around on the outside of them, 
this calyx becoming, for the purpose, orientated in 
an inverse direction. Tlie strong centrifugal growth 
taking place causes many of the secondary flowers 
to be pressed outwards and completely inverted (figs. 
8(t and 81). The calyx, corolla, and many of the 



Fia. 81 - — liosa centifolii ((iarden Rose), Longitudinal section of a 
small portion of a “ rogue” rose, showing one of the inverted 
secondary flowers st. and cp, stamens and carx^els of jirimaiy 

flower. 

stamens of tlie mother-flower remain unaltered. On 
sectioning the stalk just below the flower there was 
found a ring of bundles with inversed orientation sur- 
rounding a central cavity lined by an epidermis, i, e, the 
typical structure of ring-fasciation ; at the periphery 
of the pith were other small inverted cylinders repre- 
senting probably the secondary dichotomies. 

There is a curious condition of the flowering currant 
Sfnujiiineum) in which each flower breaks up 
into a number of closely-compacted flowers, the parts 
of each of which are greatly multiplied and the majority 
changed into small petaloid organs. It may come under 
this heading. 
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Conclusions ON Fasgiation— Having already fully 
(liscussed tlie subject of '' fasciatioii/’ inucli more need 
not here be added. What remains still to be said 
has reference to a question of terminology. Having 
reached the conclusion that '^fasciation really repre- 
sents a division and not a fusion, it becomes impos- 
sible to accede to the old-fashioned view of classing all 
these cases under “synanthy” or syncarpy,” for 
these terms denote that the phenomenon is always 
due to fusion. It is quite likely that some cases of 
polymery in flowers are due to synanthy ; but evidence 
of this can only be forthcoming when it is shown that 
the phyllotaxy on the stem is disturbed and that 
thereby flowers have actually become approximated 
and fused. There is no evidence that this was so with 
any of the flowers above described, Fasciation in all 
these cases, as in that of a fasciated stem, must be due 
to extension and subdivision of a single individual. 
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3. DISRUPTION. 

The structure of the uoriiial maize-coh is tlie result 
of a phenomenon which would seem to he imifjue in 
the vegetable kingdom.*' It consists of the fusion of 
numerous spikes with flattened rachis, each bearing 
two rows of female spikelets, to form the thick female 
inflorescence usually termed the “ cob.” This cob is 
often spoken of as a “ fasciation,” but inasmuch as it 
is obviously not, as all fasciations are, a single 
bi’anching structure, but a compound one, due to the 
congenital union of a number of branches of the same 
inflorescence, the abnormality about to be described 
must be placed under a distinct heading which may 
be termed “ disruption.” This consists in the appear- 
ance of the “ cob ” as a copiously-branched paniculate 
inflorescence, closelj^ resembling, m its extreme foi'm, 
the male inflorescence ; and is clue to the dissolution 
of the compound organ into its original separate parts. 
Blaringhem, by artificial torsion of the stem, induced 
the same phenomenon, which must certainly be re- 
garded as a reversion to an ancestral condition in 
which the inflorescences of both sexes resembled each 
other, or in which both sexes were intermingled in 
one and the same paniculate inflorescence. Blaringhem 
regards it as a reversion to the type of inflorescence 
at present exhibited by the grass hiicliimjia viemfcuia 
(R(‘((ui() which he considers to be in all likelihood the 
primitive wild ancestor of Zen Mais (PL XXXIX, figs. 
13 and 14). 
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4. POSITIYE DEDOUBLEMENT. 

This is a tei’m borrowed from the writings of Cela- 
kovsky. When the tendency for an organ to divide 
becomes all-potent, overriding completely that wdiich 
makes for unity, the result is the formation of two 
organs instead of one ; this is positive dedouhlevient. 
It has been usually applied to the phenomenon termed 
by many authors “ polyphylly,” viz., the increase in 
number of the members of a floral whorl. But it may 
equally well be applied to the phenomenon of “ pleio- 
taxy,” or the increase in number of the whorls of a 
flower, and in this dual sense it will here be used. 

The phenomena of positive dddoublement in the 
abnormal cases considered in the following pages may 
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be grouped under three main stages, each representing 
a further step backwards towards the ancestral con- 
dition : (1) increase in number of the members of a 
whorl ; (2) increase in the number of whorls ; (3) these 
twm resolved into a spiral arrangement of the floral 
members. Niigeli was the first to point out that this 
arrangement is the most primitive and preceded the 
cyclicV Engler, on the other hand, maintaining that 
both are equally old. 

As a type of a flower exhibiting this phenomenon 
the garden tulip {Tulipa Oesneriaim) may be taken. 
Several kinds of polyphylly are seen in this flower : it 
may affect one, two, or three of the whorls only, the 
the others being normal ; very often the whorl so 
affected is the pistil, as in flowers in wliich an extra 
carpel was added, giving the formula K3 C3 AS + 3 G''^ ; 
in another flower there were six carpels, apparently 
all in one whorl ; in another there were nine carpels, 
an outer of six, an inner of three, arranged in two 
whorls; in a flower of the wild tulip (T. fi/lvestru) 
the formula was K4C4A4 -f- 3 G® ; in one of T. tri- 
phijlla, K4 G4 (one petal half-staminoid) A4 + 3 G^ in 
which all the whorls save one of the staminal whorls 
had been increased by one. In these examples we see 
irregularity and apparent lack of any clearly-defined 
method in the proce.^s of increasing the whorl-members. 
In other cases, however, the change takes place more 
uniformly, and in many instances as if governed by 
some fundamental law. In some flowers of the garden 
tulip there was an increase of one only to all the 
whorls except the pistil, which had two added to it : 
K4 04 A4 -1- 4 G^. A Crocus may be mentioned in 
which the number in each of the whorls was increased 
by one: K4 04 A4 G4; in another it was increased 
by two : K5 05 A5 Gj, giving a structure like that of a 
typical Dicotyledonous flower. Buchenau describes 
exactly the same thing in Lilium crocewn. 

In the herb Paris the flower is normally 4-merous, 
at least in P, quadrifolia and other species. But 5- and 
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6-merous flowers are exceedingly common as abnor- 
malities, and this condition is the normal feature in 
P. pohjiAylla, in which even 7-merous flowers are not 
at all uncommon. The 4- to 7-mery of Paris probably 
represents an older character than that met with in 
the flowers of other Liliacese. 

But the most interesting cases are those in which an 
increase of one member occui’s, not haphazai’dly, but 
with extreme regularity and system, viz., in every alter- 
nate whorl, the phenomenon being clearly governed by 
rhythmic law. This is illustrated by flowers with the 
following formula : K4 03 A4 -i- 3 Gh In this case it is 



Fig. 82 . — Galanthus nivalis (Snowdrop). Diagram of flower showing 
increase of members in alternate whorls, beginning with the calyx. 
s\ the four stamens of the outer whorl. (After Celakovsky.) 

the first, third, and fifth whorl which has the increased 
number; in a Grocas-fiower it was the second and fourth 
whorl which was so modified : K3 04 A3 G 4 . In some 
tulips examined there was an increase in all the whorls, 
but the first, third, and fifth had one more member 
than the rest ; K5 04 A5 -t- 4 G^ 

The present writer has seen, and Oelakovsky has 
described, in many flowers of the snowdrop {Galanthis 
nivalis), the same rhythmic type of whorl-formation, 
according to the formula K4 03 A4 -t- 3 in such cases 
the gynceceum may be imperfectly 4-merous (fig. 82) . 

This phenomenon of polyphylly tends to be accom- 
panied in many flowers by a change in phyllotaxy 
from the whorled to the spiral type. An increase in 
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tlie number of members is apparently taking place from 
tt'itliin outwards, as is natural, seeing that the apex 
was the primitive growing point of the shoot. The 
inauguration of the spiral arrangement is seen in the 
passage of a member of one whorl to the whorl next 
outside it ; we see, for example, a member of the outer 
perianth (calyx) becoming transformed into a bract 
and displaced downwards, owing to the development 
of an internode ; the gap so caused is filled by a 
meml)er of the inner perianth-whorl (corolla), which 
in its turn is supplied from the andrceciuin. This may 
be regarded as an instance of reversion (more or less 
imperfect) to a kind of spiral phyllotaxis. It causes a 
twisting of the peduncle of the flower. The change to 
the spiral arrangement is probably the primary factor 
in tliese flowers, and the formation of a bract from a 
sepal is a secondary phenomenon resulting therefrom. 

Other instances will now be given of abnormal 
increase in the different whorls taken from various 
plants ; in these cases the other whorls are, as a rule, 
unaffected. 

(1) Calyx. 

In the lesser celandine {Ranunculus Ficnria) the 
normal number of sepals is three ; Oelakovsky figures 
flowers with 4- and 5-merous calyx; as calyx and 
corolla are intimately united into one genetic spiral, 
the number of sepals will determine the position of the 
following petals. It is very frequent in many plants 
for an extra sepal to occur while no other part of the 
flower is modified. 

A drawing of a flower of Gypriimliiim insigne showed 
the usually single posterior* sepal behind the lip 
divided into two, one on either side of the lip (PL 
XXXV) ; there is also a dra wing by Mr. Hansen in 
the British Museum which shows the same thing in 

* In all descriptions of Orchid-flowers tho primitive condition of tlio 
flower IS referred to before the ovary became twisted, except in those cases 
where these terms are between inverted commas. 
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G. Lawrenciamim; the pi’esent writer lias seen the 
phenomenon in G. insigne, hut in this case the two 
sepals were not quite free at the base. 

Heinricher mentions that in a lady’s slipper (G. 
Galceolns) these sepals were fused only at the base. 
It is also very interesting to note that Irmisch found 
that in the development of this species the two sepals 
are at first separate, and only at a later stage become 
united. 

Heinricher states that in the Canadian G. arietlnum 
they are normally quite free. This has been confirmed 
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flower, Normal flower of tlie same, c, Nuphar luteum {Ye]low 
Water Nily). Normal flower for comparison with those of Nymphdsa. 
h, bract. (Diagrams, after Celakovsky.) 

from herbarium-specimens at Kew. These cases must 
be regarded as reversions to the primitive 3-merous 
condition of the calyx. The single posterior sepal has, 
of course, originally arisen by fusion of the two lateral 
ones which are always present in other orchids. A 
drawing by Mr. G. S. Saunders has also been seen 
showing complete fission of the anterior sepal. 

In the white water-lily {Nympkxa) the calyx (in- 
cluding for the time being the transposed bract) con- 
sists of four orthogonally-arranged sepals (fig. 83 h), 
whereas in the yellow water-lily (Nuphai^ there 
are five, of which sepals 3 and 5 are in the lateral 
posterior position (fig. 83 o). Celakovsky observed 
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two vei-y interesting and very rare abnormal flowers 
of Nymplma : in one of these the median posterior 
sepal 3^ of the normal flower was replaced by a two- 
fold sepal, in the other by two distinct sepals occupy- 
ing precisely the position of sepals 3 and 5 in Niipliar 
(fig. 83 a) ; hence this represents without doubt the 
original structure of the calyx in Nymphsea. But this 
position of sepals 3 and 5 necessarily involves the 
former presence of a sepal (4) in the same (median 
anterior) position in which we find it in Nuphar. 
During the process of reduction from 5-mei’y to 
4-mery in the calyx this median anterior sepal has 
disappeared owing to the transposition of the bract 
into that position. This reductive change has induced 
a similar change in the first two whorls of the corolla. 

• In Veronica frequently the odd posterior sepal, 
which has been eliminated o\ving to fusion of the two 
lateral posterior petals to form the single large median 
one (which would then come to lie opposite the median 
sepal, thus interfering with the law of alternation), 
becomes added to the diagonally-placed calyx. But 
there is a section of the genus named by De Candolle 
Pentasepalm, in which a small fifth posterior sepal is 
normally present. Camus found a fifth posterior sepal 
occasionally present in F. serpyllifolia ; but it also 
occurred sometimesinthe anterior position, and opposite 
the small anterior petal, thus showing that its presence 
there was not due to torsion of the flower. It seems 
that Noll also observed in two flowers of F. longifolia 
an anterior fifth stamen; while Schlechtendal, in the 
same species, observed, a 6-merous calyx having both 
a posterior and anterior median sepal. In all these 
cases the anterior sepal is probably due to bipartition 
of one of the lateral anterior sepals. , 

In most grasses, owing to the tendency of their 
flowers towards a 2-merous construction, whereby the 
two posterior sepals become fused to form a median 
posterior sepal and the two lodicules tend similarly to 
unite to form an anterior median petal, the anterior 
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median sepal necessarily tends to disappear in obedi- 
ence to the law of alternation. Where, however, the 
original arrangement of the various floral members 
obtains, there is some likelihood of the reappearance 
of this thii’d sepal, as was observed by Goebel in the 
development of the flower of a species of Streptochie.ta 
(fig. 85), the mature flower (fig, 84) showing no trace 
of it, and by Schacht in that of the flower of Agro- 
pyrmn giganteum {Tiitieim, rigidum). 

An interesting case is described by Velenovsky in 
the male flower of Salix aurita, viz., the reappearance 
of the median anterior perianth-leal In the normal 




85 

Fia. 84. — Streptochseta. Section of mature flower. (After Goebel.) 

Fig. 85. — Strepioclissta. Young flower showing presence of anterior 
sepal (p3). p\ p% posterior sepals. Ax, axis of spikelet. (After 
Goebel.) 

flower of S. pentandra and some others this organ is 
also present in the form of a gland. But in the allied 
genus Fopulus this anterior perianth-leaf is normally 
present fused with the bracteoles to form the cupule- 
like structure. In the allied orders Juglandacese and 
Myricaceie the two medianly-placed perianth-leaves 
are normally present as very small leaves. In two 
strongly virescent flowers of 8. aurita the gland 
assumed a scale-like form. 

Schmitz observed, in the abnornaal cypress-spurges 
{Euphorbia) he examined, the appearance of one or two 
small leaves immediately below the anthers of the 
axillary “stamens,” and also immediately below the 
VOL. ir. 5 
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ovary of the female flower, and, in this case, situated 
above the circular swelling which always normally 
occui's below the oAmry (PI. XXXVII, figs. 1 and 2). 
Celakovsky states, probably correctly, that this swell- 
ing represents the former position of bracteoles, and 
corresponds to the ai’ticulation in the male flower. If 
so, then the small leaves above mentioned, in both 
male and female flowers, must represent the reappear- 
ance of sepals, which in Euphorbia normally are quite 
suppressed, but which in other genera are present as 
a normal character. 

Xormal examples of multiplication of the sepals are 
seen in the pappus of the Oompositse, and in the man- 
grove Brugidera which has so many as twelve, although 
its near ally lihizophora is possessed of the typical five. 

It is very rare for an extra whorl of the calyx to 
occur which has arisen by dedoublement and not by 
metamorphosis of stamens or petals ; such a case seems 
to be afforded by a toadflax {Linaria vulgaris) de- 
scribed by Eoeper ; the sepals of this extra calyx, being 
opposite the petals, had probably arisen from dMouble- 
ment of the rudiment of the petals. 

(2) OoiiORLA. 

In a flower of Gyprifedium Laiorenceamm there were 
two lips (labella) alternating with the posterior sepal. 
This may perhaps be regarded as an attempt to restore 
the original alternation of parts which existed before 
the two lateral sepals became fused together behind the 
lip; here the converse has occxmred : the petal has 
divided to form two. Plate XXXVI shows it in 0. 
Pitcherianum. 

In the annual larkspurs {Delphmium Ajacis and 
D. coiisolid a) the single posterior spxirred petal may be 
supplanted by two petals, which is clearly a reversion 
to the original condition, for this large single petal is 
the product of the fusion of two. 

When, to form the inner transverse whorl of the 
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calvx of CniciferjB aiid Capparidacese, the outermost 
corolla-whorl of the Papaveraceoxis type (from which 
the Gruciferie, etc., have been derived) became trans- 
formed into sepals, the four diagonally-placed petals in 
Gruciferax and CapparidacesB could only, as Celakovsky 
states, have been obtained by positive dedoubleraent of 
the two medianly-placed petals of the remaining (inner) 
whorl, and not by transformation of stamens. If this 
is so, then in the evolution of the Cruciferous flower 
we see an interesting admixture both of reduction and 
multiplication. 


Fia. 86. — EscliselioUzia. Diagram of outer corolla-whorl of two 
and inner corolla- whorl of four petals (p‘). Cruciferae.) 

(After Benecke.) 


Now, Benecke describes, as an abnormality, a pre- 
cisely similar formation of four diagonally-placed 
petals by positive dedoiiblement of the two petals of 
tlie inner corolla- wdiorl (fig. 86). But this was in the 
Papaveraceous genus Esclmholtma^ in which, of course, 
there is also present an outer whorl of two transverse 
petals. So that here we have occuiTing in a-ctuality 
the same plienoinenon in the yery order in which it 
waB theoretically postulated by Celakovsky in order to 
account for the origin of the corolla of Cruciferce, etc. 

In Veronica the large posterior median petal, the 
result of the fusion of two, reverts sometimes to the 
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original condition, and tins is sometimes accompanied 
by the reappearance of the median posterior sepal in 
order to lie opposite tlie gap so formed. 

The morphological importance of this division of the' 
])osterior petal is not affected, as Camus thinks it to be, 
by the fact, observed by him in four species, that the 
anterior petal divides still more frequently, for it is a 
not infrequent phenomenon in Dicotyledonous flowers 
foi’ the number of petals to be increased by one or two 
members. Camus also saw 5-merous flowers due to 
bipartition of one of the lateral petals, 6-merous flowers 
due to dedoublement of both the anterior and posterior 



Fig. 87. — Fuchsia. Young flower-biid sliowiiig petal-rudiments (p) 
dividing collatera.lly. (After Goebel.) 

petals, and, finally, 6- and 7-merous ones due to tripling 
of the anterior petal. 

In the majority of grasses only the two anterior 
“lodicules” (representing, according to most botanists, 
vestigial petals) are pi’esent, the posteinor one having 
disappeared owing to the fusion of the two posterior 
sepals into a single medianly-placed sepal. Schacht 
observed, in the development of Ariropijrirm (jvjdnfewm 
(Triticum rigidii'm),:m -which the two posterior sejnds 
were separated, the preseiicc of the third posterior 
“ lodicule.” In two of the more ancient types of 
grasses, Stre-piucliseta, and some species of bamboo, three 
“lodicules” are normally 2 )rescnt. 

In “double” flowers the increased number of petals 
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is due to various causes; one of these is by division of 
the petals at an early stage of their development ; if the 
division takes place collaterally there will be an increase 



Fig. 88. — Fuchsia. Section of older flower showdng* serial and collateral 
division of petals, .s*, sepals ; p, petals. (After Goebel.) 

in number of the members of the Avhorl ; if it occurs 
serially, i. e. in the antero-posterior plane, the number 
of whorls will be increased (figs. 87 and 88). Goebel 



Fig. so.— dVdrtfo/i OUamler. Section of bud of flower sbowiiig pleiotaxy 
of corolla (= double flower), s, calyx. (After Goebel.) 

gives a. diagram of a fio wer of .Ver/hwft Oleander m whic-h 
'there were several whorls of petals, the rest of the 
flower being (piite normal (fig. 89). The division luay 
in some casos be congenital, and not at all perceptible 
during the development. 
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In mai\y double roses a great increase in tlie corolla- 
■\vliorls occurs, as also in double tulips. Goebel cites 
nian_y cases, as in tbe blue lobelia (Lobelia. Erimis), iu 
Avliicli the earliest-formed whorls of petals were regu- 
larly o-inerous, but the later-formed ones irregular. 

Lagerberg describes a flower of Viola mirabilis iu 
which there was an extra inner whorl of three petals 
alternating with the normal ones, and bearing spurs: 
a case of partial pelorj. Here we see the ternary 
character appearing in the corolla, which is a normal 
feature in the gynoeceum. 

Masters mentions & Gijdainen flower which had 
sereral extra whorls of petals; as there were no 
stamens, one of these whorls must probably be due to 
their petalody, the rest to dedoublement. 

Interesting examples of the formation of extra whorls 
are afforded by a species of thorn-apple (Datum fas - 
fuosa). The simplest case is that in which there is an 
extra corolla, the rest of the flower being normal. In 
other eases, as cited by Goebel, the normal calyx and 
corolla were 6-merous ; then followed a second corolla 
of about ten petals, being succeeded' in its turn by a 
third and fourth corolla or even a greater number; the 
androecium and gynceceum were imperfectly formed. 
Goebel declares that this is not a case of dedoublement, 
as the extra whorls arise independently and alternate 
regularly; this statement, however, is made merely 
from the point of view of developmental data to which 
he attaches, as ever, an exaggerated importance. 
Ivnowing as we do that in other plants extra whorls 
of petals do arise by fission of the normal petals, it is 
highly probable that in Da.tura the extra whorls have 
arisen in the past in the same way, but now arise 
congenitally as quite distinct whorls, and, arising 
separately in this way, it has become possible for the 
members of the whorls to be rearranged so as to 
conform with the law of alternation. An intermediate 
stage, taking us one step nearer the ontogenetic oi'igin 
of the phenomenon, is figured by Masters for the same 
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plant ; hei’e tliere are two extra corollas, but there is no 
alternation, the petals of all three corollas being oppo- 
site to one another. The middle corolla (the first extra 
one) is less developed than the innermost and is closely 
adherent throughout the greater part of its length 
with that,* separating into five petals at the top ; its 
orientation is like that of the other two. N. B. Brown 
described (the present writer has seen the specimen) a 
very rare case of this phenomenon in the Asclepiad 
Stapelia revoluta ; a single flower possessed two corolla- 
whorls, each with its annulus (so cbaracteristic of the 
genus), the petals of the inner alternating with those 
of the outer wborl. Heinricher describes and figures 
flowers of the comfrey {Symphytum officinale) each 
petal of which bore on its outer (lower) surface, near 
the top of the corolla-tube, two small petaloid enations, 
and the I’emarkable point about them was that their 
orientation, was normal and not reversed, as is the 
general rule with such enations ; i. e. their upper sur- 
faces are opposed to the lower surface of the corolla 
which bore them ; they occurred with great regularity, 
, but tended to disappear in the younger flowers of the 
inflorescence. The author regards them as stipules. 
Morren described a flower of “Gloxinia” ^ having a 
“ catacorolla,” composed of a tubular union of five 
petals not wholly resembling the normal ones in shape; 
the orientation of the “catacorolla” is the reverse of 
that of the normal one, the upper coloured surface being 
directed outwards. Its component petals are opposite 
those of the normal flower. 

There is also a well-known form of this flower in 
which the corolla bears on its outer surface as enations 
five or fewer distinct petals having reversed orienta- 
tion of their surfaces (fig. 90). This phenomenon has 
never yet been adequately explained. Morren con- 
sidered the attached petals to be the rudiments of as 

^ Musters describes the same thing in a, ^^Q-loxmia^^ where the stamens 
had become changed into a gamopetalous corolla from the outer surface of 
which petaloid enations arose. 

t Smnmgia sjpeciosa. 
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many flowers axillary to the calyx ; but, as Goebel 
points out, these petals are not opposite the sepals. 
They are, as a matter of fact, opposite the petals of 
the normal corolla. Goebel includes this phenomenon 
amongst those of double flowei’s, but comes, like 
Masters, to the uninstructive conclusion that they are 
merely “ enations,” which explains nothing. In abnor- 
mal flowers of Primula sinensis two or three similar 



Ei_a. yO.—Sinningia speciosa (“ Gloxinia ”). Petaloid enations, with 
inversed orientation, on outer surface of corolla ; also polvmerv of 
tlie corolla. (J, Weathers.) 

enations were also seen on the outer surface of the 
corolla; their orientation was the same as in Gloxinia.'' 

The suggestion may be made that the catacorolla ” 
and the “ enations ’’ of are quite compar- 

able with the first extra small corolla-whorl of Datum 
as seen in Masters’ figure, whicli, we say, was also in 
the form of an enation from the innermost whorl, but, 
perhaps through ^ being more corolla-like and better 
developed, exhibited normal orientation. The struc- 
tures in ’ are pix)bably to be regarded as 

the representatives of an extra corolla-wiiorl, but 
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formed externally instead of, as in Dutian, internally 
to tlie normal whorl ; their position on the corolla may 
be merely a qnostion of the mode of development of 
the single rudiment from which both have their 
common origin : if the rudiment divides at an early 
period into two ecpial parts, two eipial corollas, exhibit- 
ing normal orientation, will result ; if the inneinnost 
portion of the rudiment develops more strongly and 
ahead of the outer portion, the latter will appear, in 
the mature state, as an appendage of the former on 
its outer (dorsal) side, and ■ this would give rise to 
such structures as we find in “ Gloxinia ” and in the 
abnormal corolla of Da tura fuMuom ; according to the 
degree of strength or weakness of the outer portion 
of the rudiment will be its appearance in the mature 
condition : a free independent coi’olla, a well-developed 
corolla-like enation on the normal one, or in the form 
of insignificant separate petaloid enatious. Moreover, 
the more the corolla-character of the structure is main- 
tained the more likely is its orientation to be normal ; 
the more the enatiou-character predominates the more 
likely is the structure, like all enations, to obej^" the 
law of laminar inversion and exhibit inversed orienta- 
tion of its surfaces (the two cases are exemplified 
respectively by the first extra whorl in Datura and 
the “ catacorolla ” of “ Gloxinia”). 

The appearance of the enation-structure in certain 
forms of “ Gloxinia ” in the guise of separate petals, 
we' can quite well understand, for it is well known 
that in many double flowers of the Gamopetalai, as, 
for example, in the oleander, the corollas are poly- 
petalous. 

A similar phenomenon to that of Da, turn and 
“Gloxinia ” is found occasionally in Primula sinensis, 
but here the enations are on the inner side of tlio 
corolla ; which abnormality Masters classes amongst 
the double flowers. To quote his description : “in 
these flowers the calyx is normal, . . . the limb 

[of the corolla] is divided into ten fimbriated lobes. 
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Al)oiit halfway up the tube, on the inner surface, are 
givui! off five supernumei'ary petals, opposite to as 
many lobes of the corolla. Some of the supplementary 
petals have a stamen in front of them, in the same 
relative position as in the normal flower. In some 
cases the back or outer surface of the supplementai*y 
])etal is turned towards the inner or upper surface of 
the primary corolla, thus while, in other instances, 
the front of the adventitious lobe is directed towards 
the corresponding surface of the original petal, thus 
O. Whether these supernumerary petals are formed 
by chorisis or by enation cannot, with certainty, be 
determined without examining the early stages of 
development.” In this case we have the converse of 
that of Gloxinia, for here the outer lobes of the dividing 
petal-rudiments must have developed more strongly, 
and therefore ahead of, the inner, whereby the latter 
came to appear at maturity as mei’e branches or 
appendages of the former. 

In Datura,, “ Gloxinia,” Primula, and similar plants, 
the phenomenon described probably consists of an 
imperfect attempt on the part of the flower to form a 
second corolla* by the process of serial dMoublement, 
and this takes a varying form according to the idio- 
syncrasy of the flower or plant concerned. The 
phenomenon represents, therefore, a first step in 
doubling. From its consideration we see that there is 
not, as the older writers like Masters supposed, an essen- 
tial distinction between “ enation ” and ■'* chorisis,” 
for both are but manifestations of one and the same 
phenomenon under different circumstances. Moreover, 
the statement that one organ is an “ enation ” from 
another is a pm‘ely descriptive one aud sheds no light 
on the real nature of the phenomenon. 

In S ^ we see the two 

* It iiiay bo, however, that in Crloxinia” the onations ” nia,y bo the 
relic of an extra corolla j the present-day plants may be the descendants of 
ii strain possessing two complete and independent corollas which was 
toiineily in cultivation aud has now become obsolete. IThis seems to have 
been Masters^ view. 
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forms of de(loii])lemeiit combined : tlie formation of 
an extra vdiorl of petals (imperfect, of course), and 
double the numlier of whorl-memliers caused by lateral 
fission (giving rise to polypliylly). 

There is another possibility of explanation, and that 
is that the petaloid enations in Prininla and similar 
instances are of the nature of the petaloid median loculi 
of the original anther from which the petal-blade 
sprang, which have become disjoined from the parent 
petal and appear as a basal ventral excrescence, or they 
may represent the basal upturned lobes of the anther, 
homologous with the corona of NarcAssus* Where 
this excrescence is comparatively little developed, its 
orientation is, of course, the reverse of that of the 
petal; but in some cases it develops to the size of the 
parent petal itself, becoming individualized as a distinct, 
independent petal, so that the necessity for obeying the 
law of laminar inversion becomes abolished. If this 
is so, then this phenomenon in the petal is probably 
precisely the same as that descfibed above in the 
foliage-leaf; in both cases all stages exist between 
small superficial enations and fully-developed, com- 
pletely individualized foliar organs ; and both would 
be homologous with the structure resulting from the 
ventral facial cohesion of two united basal lateral lobes 
with the midrib of the main leaf ; thus the petaloid 
enations are also the homologues of the median lamime 
in virescent, and of the median loculi in fertile anthers. 

This view of the origin of the extra petals in 
FruiiLila seems the more likely to be true inasmuch as 
there is a tendency for the petaloid stamens, as de- 
scribed by Masters in P. vulgaris, to develop enations 
which in some cases take the form of a median ovuli- 
ferous placenta pi’obably corresponding to the median 
loculi of an anther. Masters also figures interesting 
transitional forms between small median enations, 
reminding one strongly of remnants of auther-lamelhe, 

^ This can only be properly nnderstood by reference to a later section 
where this subject is treated of. 
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aiid petaloicl enations almost eq[iiallirig tlie petals in 
size.'^‘ The tubular enations are comparable to the 
similar objects described by OelakoYsky in Narcissus. 

It is possible that this explanation may apply, not 
only to the Primida^ hut to all doubling where this is 
duo to serial dedoiiblement, for it is obvious that each 
well-developed petal-like enation may itself repeat the 
phenomenon by which it arose, and so on, until a large 
number of such structures would be formed. Masters 
figures in his paper such a series of enations. 



Pia, 91 , — Gnwphaliwm Leontopodium (Edelweiss). PYmale flower 
showing' extra outer corolla (<?o') in form of a pappus. (After C. 
do Candolle.) 

C. de Candolle observed a nniqne case in tbe edel- 
weiss (LeoufopoiUmn aljniimn (5 nivale) ; in some female 
and lierinaplirodite florets there was aii extra inner set 
of pappus-hairs united mostly in bundles, and attached 
aloni>' the sutures (/. e. altcrnatiiio' with the petals) of 
the corolla for varying_ heights, some adnate to its 
whole length (fig. 91) ; in the horinaphi’odite florets 
the extra pappus-hairs had the character, not of the 

All cxplamitioii of the dorsal enations of P rimiidcLf etc., along' the lines 
of extrorse anther-structure, is given elsewhere. 
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’ pappus-hairs in the normal lierm aphrodite flowers, l)nt 

of those of the female flower. Tliaf. the extra pappus 
is not, as would naturally be at first supposed, the 
result of dedoublement of the normal pappus, Imt in 
all probability arises from dedouldemout of the corolla, 
seems indicated by the fact that the obseiwer noted in 
another floret supernumerary petals, free down to the 
middle of the corolla, and eacli terminating in a fringe 
of pappus-hairs. These represented, therefore, tran- 
sitional forms between normal petals and pappus-hairs. 
Beauverd has seen a similar phenomenon to the above 
* in L. miense and L. .Evax vi\i\ finihrilligerwin. 

Another and striking method by which the number 
of petals is increased, and wdiich may naturally be 
considered in this place, is that employed by those 
flowers whose axis becomes more or less elongated 
beyond the normal, the apex constantly adding new 
petals to the flower, as in the double cherry, in some 
flowers of which fresh petals are, formed above the 
carpels; Goebel cites the formation of fresh petals 
above the petaloid carpels in Lobelia Erimis. A very 
extreme instance is afforded by those flowers wdiich 
exhibit “ petalomania,” as in the abnormal madonna- 
lily {Liliinn caialuhim) figured by Masters; here the 
floral axis is very greatly elongated so as to resemble 
a shoot; not only have all floral members become 
changed into perianth-leaves, but the apex of the axis 
has mdefinitely added now petals to the wdiole; all 
these petals are, howmver, very much smaller and 
narrow'er than in the normal flowmr. 

Collateral dedoublement may proceed in various w^ays : 
either the petal-rudiment may divide into two approxi- 
' mately equal parts, or it may cut off one or more smaller 

segments from itself, each of wdiich becomes a complete 
petal, as has been obsci‘ved in a stock {Maithiola 
incniKi) in wdiich there w^ere six petals: each of the 
extra small petals was still united laterally to its parent- 
petal at the base; this represented the first stage in 
doubling, to which this flower is very subject. Goebel 
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figures Oi flower of Glarlda in wfliicli division of the 
rudiment is rather late in appearing (similar in this 
respect probablj to Matthiola), so that, instead of a 
number of separate equal petals being formed, the 
rudiment branches fore and aft into a number of sub- 
sidiary petals which in their turn branch or divide 
collaterally ; so that the doubling in this flower is 
caused by the presence of a number of groups or 
])undles of petals. 

This mode of “doubling” of the corolla by dddouble- 
raent, or by elongation of the axis and the independent 
formation of new petal-rudiments at the apex, must be 
held to be distinct from the “doubling” caused by 
petalody of the members of other wdiorls of the flower, 
a phenomenon to be considered in its proper place. 

(3) Andececium. 

Goebel found that in “double” flowers of Petunia 
there was a larger number of stamens present than 
the normal five, in one flower as many as twelve. In 
the flowers of this plant (PI. XXXVII, fig. 3) as of 
some others, e.g. Primula sinensis, Piantlms (fig. 92), 
“doubling” is caused by dmsion of the staminal 
rudiments and subsequent petalody of some or all of 
the products. In Silene pendula it was the rudiments 
of the_ inner whorl only which thus divided. This kind 
of division would, of course, be in the antero-posterior 
plane or serial, concerned as it is with the formation 
of fresh whorls. 

In the genus Prhnula the five stamens are adnate 
to and opposite the petals, an arrangement which is 
anomalous, infringing the law of alternation, and which 
must somehow be explained. In the early stages it 
can be seen, as Duchartre and Pfeffer well show ed, that 
the stamen-rudiment develops first and that of the 
petal somewhat later as a dorsal appendage thereof, a 
fact which led these authors to evade tlie difficulty 
above-mentioned by supposing that stamen and petal 
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together represented a single organ, and hence the 
flower possessed but tliree alternating whorls alto- 
gether. But here the usual mistake was made of 
relying on the misleading data of ontogeny. Eichler 
sets forth the correct view which, as always, is gained 
by the comparative study of forms. In other members 
of the Primulacese, e.g. the brook- weed (Samohts) and 
the yellow loose-strife {Lysimachia vulgaris), there 
occur, alternating with the stamens and petals, small 
scales, glands, or teeth which Braun regarded as a 
second corolla, but which are usually considered as 
pertaining to the androecium, and hence called stami- 
nodes. In the allied orders Myrsinacem and Sapotace® 



Fig. 92 . — Dianthus coronarius. Serial dedoublement of stamen-rudiments 
to form a "double-flower.'' pet, normal petals. (After Goebel.) 

these structures are often better developed, and bear 
either vestiges of anthers or ai’e complete fertile 
stamens (as in Isonandra). Moreover, in a flower of 
the pi’imrose [P. vulgaris) there was an outer whorl 
of stamens alternating with the petals and normal 
stamens. Hence we must assume that in the normal 
flower of Primulaceie and Plumbaginem the outer whorl 
of stamens has become completely suppressed and the 
inner whorl has congenitally fused with the corolla. 
In P. Marchand observed a third whorl within 

the normal whorl. 

In the IridacesB it is the stamens of the inner whorl 
which have disappeared, so that the stamens ■which are 
present come to be opposite the carpels : an otherwise 
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illeo’itiiuate position. It is not at all infrequent in Iris 
for tliis inner ivliorl, in the form of stamens, staminocles, 
oi’ petals, to reappear in abnormal flowers ; in such 
cases it may l)c complete or incomplete. Heiru’icber, 
dealing with Ir/.s- pallida, has written excellent treatises 
on this subject. It is an interesting fact that in 
Trilouia hrncka.ta the three stamens of the inner whorl 
are present in the form of staminocles. 

Xo one can doubt that the flower of the lady’s mantle 
{AlchemiUa) has been reduced from a more richly- 
furnished type of flower such as occurs in most other 
members of the Rosaceae. It has only four stamens, 
alternating with the four sepals. Hence we may regal’d 
it as a case of reyersion when a flower, such as that 
mentioned by Eichler, produces an inner episepalous 
whorl of from one to three members. 

In some of the Caryophyllace^ three or four whorls 
of stamens, in place of the normal two, are sometimes 
found, probably also a case of reversion. 

In the flowering rush (Butontus mnhellatus) the six 
stamens are airanged in pairs opposite the sepals. 
Buclienau found in 10- to 11-androus flowers that the 
one or two extra stamens were inserted below the 
whorl of six, and exactly opposite the sepals. To ex- 
plain their presence Eiclder supposed that the original 
three rudiments split into three instead of two, and the 
middle of each three became pushed outwards ; for if 
the extra stamens constituted a separate outer whorl, 
as Buchenau supposed, being opposite to the pairs of 
stamens of the normal whorl, they would violate the 
law of alternation. Celakovsky, as usual, saves the 
situation by finding that the presence of these extra 
stamens is a partial reversion to the ancestral condition 
in which two extra outer whorls were present ; that 
these stamens belong to the outermost episepalous 
whorl, and that the epijietalous whoi’l is suppressed 
(PL XXXVII, fig. 4, and fig. 93 in text). For in the 
frogbit(Z7//droc/m'>ts)these two outer whorls are actually 
present in the normal flower as staminodes. Thus, once 
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again the comparative method comes to the aid of those 
sufficiently enlightened to be aware of its value in 
solving such problems. 

We next must consider certain abnormal orchid- 
flowers in this connection. As everyone is aware very 
great and far-reaching changes, in wffiich abortion and 
excessive fusion and modification of various members 
of the whorls has played a marked rote, have occurred 
during the evolution of the orchid-flower. As regards 
the arrangement of its parts the ancestral flower must 
have conformed to tlie' ffijiliaceous type, witli two di- 
merous whorls in the pffiiianth and-,androeciura, and 
three carpels. The androecium is the wliorl which has 



Fig. 93. — Buiomus umhellatus (Flowering Ensli). Diagram of flower 
shown in Plate XXXVII, fig. 4. (After Celakovsky.) 

undergone most change. Of the outer whorl only one 
fertile stamen remains, viz., the anterior one which 
appears in the column ; the two lateral posterior ones 
are only represented by ridges at the sides of the lip 
with which they have become intimately fused. All 
three stamens of the inner whorl are suppressed, having 
apparently become wholly incorporated into the column 
whose wing-like appendages perhaps represent ti’aces 
of them. 

In 0 j/jn'lpedmnif how BY er, the anterior lateral stamcms 
of the inner whorl are pi'esent and fertile, while, in 
other genera, the fertile stamen of the outer whorl is 
present, though sterile and in the form of a laige 
staminode. 

In some orchids, however, there are normally a 
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lai’o-er number of stamens present. Arimd/ifM penkmdra 
has'all three of the outer whorl and the aiiteiioi 
lateral ones of the inner whorl 

Epl<h>n4rian Ottonis is triandrons, of the oiite 
whorl, and «, and of the inner whorl being present. 

In Nemmedia (of the sub-order Diandrm) the stami- 
nodeof Girirnfedmn is present in the form of a feitile 

m^shoiild naturally expect cases of reveTSion, under 
one form or another, to occur in abnormal flowers; and 
such are cpiite frecpient. In Masters works will be 
found a fairly full account of them. 

In a flower of Pogonia oplnogloHnoidei^, described b} 
Asa Gray, the perianth was normal. There were two 
«Jkbel!ai..stin the posilio.. of the two eup- 
pressed stamens of the outer whorl (A^ and As), and 
there was a small petaloid strnctnre corresponding _to 
Ai In another flower the two lateral stamens ol the 
inner whorl (uj and a^) were represented in the form ot 
slender filaments. The third stamen of 
whorl and the stigmas may be represented by some or 
all of the remaining petaloid structures. , . . 

Flowers of Gattleya. laUata and ^ Odontoglosmm 
crispiim were seen with three stamens in the column. 
The two extra ones probably represented stamens cr 
and of the inner ndiorl, but this was not certain. 
The rest of the flower in each plant was normal. 

Schlechter and Fischer describe flowers of Odonto- 
glomm grande which were most perfectly peloric 
throuo-hoiit. All three petals were alike and mainly 
resembled the normal lateral petals ; the column con- 
sisted of three anthers, all exactly alike, and, thereiore, 
presumably all belonging to outer whorl ; there 
were three rostella and stigmas (PI. XXXVII, figs. 5 

and 6). , 7 / . • 

Masters Baw a flower of Ui/pripediiini harbitiudji in 

which the staminode (Aj) of the outer whorl was 
fertile. In another flower the converse condition to 
that normally obtaining occurred, viii., the staminode 
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Ay was fertile, while the two normally fertile stamens 
of the inner whorl (ci} and or) were staminodial. In a 
flower of G. SpiGerianimi all the three stamens of tlm 
inner whorl {cty, and a^) were present and fertile. He 
also observed a tetrandrous flower of G. Lairrenceamini 
which was composed as follows : Aj (the usual stami- 
node), (ij, a . 2 fertile, and Ug developed as a lip which lay 
within the normal lip. Hexandrous flowers occurred 
in a G. Sedeni, all six stamens being present; Ay and 
f/g wei’e fertile, while all the rest were in the form of 
saccate lips (fig. 94). 

Rolfe mentions a flower of Gattleya lahiata which had 


Sedeni. a, Column showing presence of stamen 

Master^) of tlie same flower. (After 

thiee fertile stamens, but the lip was developed as an 
ordinary petal ; thus the flower revei’ts to regularity. 
It is very rare for the posterior stamen of the inner 
whorl (ftg) to be developed, but an example is afforded 
by U I opcdiufii- (merely a peloriate form of Puchypediluiyi 
catidatum.) ; therefore in this all three stamens of the 
inner whorl are fertile. Another instance has iust 
been cited in G. Sedeni. 

The interest of the above facts lies in the reversion, 
for the most part partial, which they exhibit to the 
ancestral structure. 

Positive dedoublement in the above instances takes 
the form of the reappearance of vanished members. 

In abnormal flowers of the oolvanthus nnypisHna 
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(iV. Tav’dta) CelakoTsky observed one to two extra 
wliorls of stamens, of wliicli tlie irinerinost was lor the 
most part rechicecl to sterile filaments. 

In the Zingiberacem the anterior of the three 
stamiiiodes constituting the outer^ whorl of the androe- 
ciiiru is normally absent. This is owing to the fact 
that the labellum, belonging to the inneiMvhorl, is in 
the same median plane, and would therefore be 
immediately opposed to this staminode; as the law of 
alternation* will not admit of this, the staminode in- 
evitably becomes suppressed. Both Eichler and I . 
Mtiller observed, in some abnormal flowers of dZjiiPia, 
the reappearance of this anterior staminode. What 



95 Alpinia. Eeapi)earance of anterior stamen (staminode) 

(Vai) of outer whorl; division of anterior labellum (I.h) of inner 
whorl (Diagram, after F. Muller.) 

was tke direct cause of this ? A very illustrative one, 
viz., the division of the median labellum (representing 
a fusion of the two anterior lateral stamens of the inner 
whorl) into its original constituents, which then 
assumed their normal lateral position (fig. 95). The 
law of alternation then peinnitted of the formation of 
the. third anterior staminode. 

In peloric flowers of Scrophulariaeese., such as occur 
in Scro'jilivlarm, Pediadaris, etc., the fifth (posterior) 
stamen, normally either absent or in the form of a 
staminode, is nsiially as ffilly developed as the remain- 
ing four. In, the flowers of the inullein (Fcr/MSCMm), 
which are almost actinomorphic, there are normally 
five fully-developed stamens present. 

The genus Veronica of this order possesses only two 
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staiiieiis, viz., the two posterior lateral ones, most of 
j i be other genera having at least four stamens. Flow’ers 

I of r^^roiihuf occur abuormaUy with three, four, or five 

^ stamens: an interesting case of reversion. 

The majority of the Oleacete have only two stamens, 
which may be either the t^vo lateral, as in the lilac 
or tlie two median ones {Jnsinhunm), of the 
ancestral tetrandrous flower; this last is to-day re- 
presented by wdiich has four stamens. 

Jhichenau observed a flower of Sifriaga in wdiich the 
‘ twa") lateral stamens were replaced by tw^o small petals, 

i and the tw^o median stamens of the ancestor had 

reappeared ; this latter phenomenon being proliablj^ 
the cause of the former, or vice-vevm. 

In most species of wdllow- {Salix) the number of 
stamens is twm ; many observers have noted the 
presence in abnormal flowers of three, four, or five 
stamens; clearly a reversion to a condition which is 
the normal feature in other species, such as S, triavclni 
and S^pentaudra, Avhich represent, in their androecium, 
older types than the more common diandrous form. 
The poplar must be regarded as a still older 

type in which polyandry obtains, 
i The normal flow^er of Cruciferc^ has an outer wdiorl 

of two lateral stamens and an inner wdiorl of four, 
approximated in pairs in the median plane. According 
' to the law'' of reduction, which w^e are now" coming to 

perceive is of very wdde-spread prevalence in the 
■ vegetable kingdom, the Cruciferous flow-er is really 

; a much later reduced condition of that of the closely- 

allied order Capparidacese, in typical forms of wdiich 
j the flow-er is polyaiidrous. Oelakovsky has elaborated 

' the wdiole matter admirably, and the reader is referred 

to his t]*eatise on this and other orders for wdiat is 
; pi’obably the best and most thorough-going account 

' of floral evolution. Abnormal flowmrs of the w"all- 

floAver {GluTrantliu^ Oheiri) have been seen w"ith eight 
stamens, four in the outer whorl instead of the usual 
tAvo (fig. 96 u). This is, on the theory of reduction, a 
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reversion to tlie irnmediatek preceding ancestral con- 
dition in ^Yhicll the outer whorl consisted of two 
median and two lateral stamens. This condition has 
in its turn been derived from an earlier one in which 
the outer whorl of stamens consisted of eight members, 
placed at equal distances apart, while the inner whorl 
possessed four diagonally-placed members. This theo- 
retical construction of the ancestral Cruciferous florver 
drawn up by Celakovsky receives complete and full 
substantiation from the structure of some abnormal 
flowers of Gleome spinosn which he has placed on 
record. This genus belongs to the Capparidaceifi. 
Normally this species of Gleome has the floral con- 




l c 

Pig. 96. — a, Cheiranthus Cheiri (Wallflower). Outer whorl of andrce- 
cium of four stamens, h, Cleome spinosa. (After Eichler.) c. The 
same. (After Celakovsky.) Diagrams. 


struction typical of Cruciferge (unlike others with a 
pleianclrous aiidroeciuni). 

Ill one of the abnormal flowers the two lateral 
stamens of the outer whorl had become petaloid, 
although still bearing anthers, In the median posi- 
tion, and also in the outer whorl, were four stamens, 
all in the form of staminodes, each bearing only half 
an anther, and approximated in pairs. In the inner 
whorl were four diagonally-placed fertile stamens. In 
the centre of all was a pistil of four carpels, the tivo 
median ones being much smaller than the normal lateral 
ones (fig. QGc). If this structure of the abnormal flower, 
so different from that of the normal one, represents a 
progressive phenomenon, it can, says Celakovsky, have 
ho bearing or explanation whatsoever on the structure 
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of tlie normal flower. Wliat prove it, on the other 
hand, to be a retrogressive, ancestral structure, are 
tirstly, the petaloid and staniinodial forms under which 
the stamens of the outer wdiorl appear, and secondly, 
tiie weak, imperfect (as regards size) development of 
the median carpels. For this is just the wmy in which 
vestigial organs do tend to reappear or to be formed 
before they finally die out. In another flower one of 
tlie stamens of the outer whorl wnrs petaloid and 
anther-bearing, the other was represented by two fertile 
ones (showing a further step backwards towards the 
ancestral condition) ; of the four stamens of the inner 
whorl the two posterior ones had completely vanished. 
In the centre were five carpels; beyond these slight 
proliferation had occurred, as the whorls were further 
added to by five stamens and two carpels (fig. 96&). 

Such cases as those just mentioned represent transi- 
tions (the normal flower of Gleome spinosa itself forming 
a link between Cruciferm and Capparidaceae) between 
that prevailing in the normal flower of the majority of 
Oruciferje and that of the normal flower of the less 
frequent genera Megacitrpf^a ^nd Holargidia^ in wdiich 
the flowers may be 10- or 16-androus,^ and which thus 
approximate to, and form links with, the typical 
(hipparidacem.t 

HeAinaphrodiHsrn. 

Female flowers may become once more bisexual by 
the reappearance of the stamens which had become 
totally suppressed in the original hermaphrodite flower. 

In Begonia hermaphrodite flowers were observed 
due to the production of a group of stamens on one 
side of the female flower between the two broad petals; 

* Velenovsky observed flowers of the wallflower in which the two stamens 
of the outer whorl Avere each represented by a group of three stamens : an 
outermost and two inner ones. 

t Velenovsky, while allowing that the ancestors of the Rhceadales had a 
polymerous androecium, regards this condition in Crueiferse as a reeently- 
aetj[uired phoiioiiienon. Celakovsky’s view of the matter is, however, here 
supported. 
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tliis was accompanied by degeneration of the inferior 
ovary, the number of carpels becoming reduced (fig. 
U7). Female flowers of the hornbeam (Garpimifi 
IlfhihiG), hetter developed than normally, each contained 
a single stamen. Female flowers of the red campion 
(Ljifliirix dioicit) infested by, the mycelium of Ustilago 
ciolacea become hermaphrodite owing to the develop- 
ment of the otherwise rudimentary stamens. 

Robbins found that the peloric ray-florets of Gail- 
hi 1-11111 arixtafa, which in their normal zygomorphic 
condition are sterile (neuter), were furnished with 


Fia. 97.— Begonia. Female flower become hermaphrodite through 
the appearance of stamens. (J. Weathers.) 

stamens and pistil, both perfectly developed. This is 
one of the very numerous instances in which one 
1 ‘eversionary change is concomitant with another with 
which it would seem to be closely correlated. 

The ray-florets of the Composite represent diffe- 
rentiations of the disk-florets in two main directions : 
zygomorphism of the corolla and unisexuality or 
sterility. 

Blaringhem obtained by artificial mutilation herma- 
phrodite flowers in the maize ; but the stamens were 
never fertile, and they did not appear until a little 
before maturity of the plant, long after the ovaries had 
been fertilized. This is a good case of the late appear- 
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ance of ancestral characters. These hermaphrodite 
flowers diifered completely from those sometimes ob- 
served on the male panicle. 

C. Gr. Fraser describes an interesting case of traumatic 
reversion in Acer Negwndo. A branch of a female 
specimen of this dioecious species had become almost 
severed from'the trunk; as a direct consequence, it 
would seem, of this wounding, the flowers borne by this 
bi'anch developed stamens as well as carpels. A 
remarkable fact w'as that the characters of the inflo- 
rescence and calyx, and the number of the stamens, 
were intermediate between those of the normal male 
and female flowers of the species. 

In all these cases an increase of floral members is 
brought about by the reappearance of some which were 
formerly present, but had become suppressed. 

(4) Gynieceum. 

a . Carpels. — Reference has already been made to 
those tulip-flowers which showed an outer whorl of six, 
and an inner of three carpels; in those cases where 
six carpels are present it is probable that they would 
have been in two whorls if the vertical space on the 
floral axis had allowed of it. 

Miss Gibbs describes the presence of a second 
whorl of carpels as occurring above the normal one 
m Gerastium quaternellum. Prain observed the same 
phenomenon in the rice. 

The character of the navel orange is deihved from 
the fact that an impei’fect second whorl of carpels 
arises above the normal whorl; sometimes a completely- 
formed second small orange is so developed at the top 
(fig. 98) or in the inside (fig. 99) of the normal one. 
These facts show the presence of a floral axis in the 
centre of the fruit. 

A similar phenomenon occurs occasionally in the 
tomato ; and Masters gives instances of it in other 
plants as well. 



TTiay be laid down in spiral succession on the more 
elongated axis of the flower. 


¥ Hi. 98.— Citrus (Orange). Secondary orange (wliorl of 

carped) formed at apex of primary one (as seen in longitudinal 
section of the latter). 


Pin. 99 . — Citrus Aubraniium (OvB>ngQ), Secondary orange (whorl of 
carpels) formed within the primary one (as seen)^ in longitudinal 
section of the latter). 


Til the larkspur (Delphinium), es^eoiallj in double 
flowers, a larger uutnber of carpels than the nortnal 
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In Gephalolawns there Avas observed, on the slight!}' 
elong’ated floral axis, which usually in its normal state 
produces a single pair of ovules only, an extra pair 
formed above ; but one of these is usually in the form 


o 



Pig. lOO. ^Cephalotawus dmpacea. a. The second whorl consists of 
one ovule only h, Flower with second whorl of ovules (or') 
alternating with the first whorl of metamorphosed ovules (or^). 
hr, bract. Diagrams. 

of a small foliar organ ; sometimes, when the two 
normally-situated ovules are replaced by similar foliar 
organs, the ovule occurring in the second whorl is the 
only one in the floAver (fig. 100). Celakovsky is doubt- 



Fig. lOl. -—Trifolkmi repens {Dutch Clover). Flower with two or more 
extra carpels (cp). sip, stipules. 

less correct in regarding, on comparative grounds, tlie 
Taxaceous ovule as representing a carpel reduced to 
one of its ovules; so that in these abnormal flowers 
there are two wliorls of carpels represented. 

In those plants Avluch have normally a reduced 



iiumliev of carpels as coinpared with that of members 
of tlie other whorls of the flower, it is quite common 
to find what w'e may regard with 
almost complete certainty as a, 
reversion to a lai'ger number, 
sometimes to that typical of the 
other whorls. 

Aflowerof the toadflax {Linaria 
v'ulgaris)had five carpels instead of 
the two characteristic of the order 
Scrophulariaceas ; in this case the 
original number five, of which all 
whorls of the flower once Avere 
composed, has been restored. 

In the Leguminosffi there has 
been very great reduction in the 
gynoeceum, which has been left 
Avith only a single carpel. Rever- 
sions, pai’tial or complete, would 
be expected to occur from time 
to time. Mimosa has occasionally 
produced five carpels : a case of 
complete reversion to the number 
of members possessed by the other 
Avhorls. Flowers of Trifoliinn 
repeiis were seen AAuth two and 
three carpels respectively (fig. 
101), and those of the scarlet 
runner [Pliaseolns multifloruP) 
Avith tAvo (fig. 102) ; in this last 
case the extra carpel is not always 
so well developed as the others, 
sometimes being almost vestigial ; 
as Drabble and others describe, 
the tAAm carpels, AAdiich are placed 
in the antero-posterior plane, are 
sometimes fused by their ventral 
sutures so as to form a bilocular ovary, at otlier 
times by their margins to form a unilocular ovary. 


Fig. 102 . — PhaseoHa multi- 
jlorus (Scarlet Eunner) 
Bicarpellary fruit form- 
iiio- a syncarp oils ovary 3 
with section. 
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111 the section Prune* of the Eosacese there is 
iionnally but a single carpel; this is one of the most 
extreme cases of reduction that we know of, for the 
stamens are indefinite in number, and in other sections 
of the order the carpels are also indefinite. In double 
flow'ers of the cherry two carpels are almost invariably 
present (PI. XXXVIII, fig. 1), and in this genus 
(Prunvs) and Amygdalus so many as five are sometimes 
found. 

In Spilanthes, one of the Compositse, in which order 
two carpels are the rule, there have been observecl 
indications of so many as five carpels. 

It was mentioned on a previous page that the flower 
from which the modern Cruciferous bloom has been 
directly derived may be regarded as one having two 
whorls of stamens of four members each; in that 
ancestral-flower there must also have been a whorl of 
four carpels present, for in certain abnormal cases four 
carpels, or indications of the missing two median ones, 
are found. There is a permanent “sport” of the 
marsh yellow-cress {Nasturtium 'palustre), placed by 
some authors in a separate genus and termed Tetm- 
poma harharesefclia, which usually possesses four 
carpels all equally developed. This must be regarded 
as a reversion to the older condition. This plant, how- 
ever, sometimes produces 2- and 3-carpellary fruits. 
Nasturtium globosum and N. amphibium also have been 
found with 3-carpellary fruits. liolargidium normally 
possesses four carpels. 

Gleam e spinosa, of the Capparidacese, normally has 
two carpels, like the Crucifer*. Abnormal flowers 
(see p. 86, fig. 96 r) have four carpels, two extra smaller 
ones being present in the median plane. This plant 
obviously constitutes an interesting link between the 
two orders. 

Idle sycamore {Acam F sen dmp!aMniis) mmQtimeB has 
extra winged carpels present (PI. XXX. VII I, fig. 8). 
Tui-pin figures a heath with one or two extra whorls 
of carpels present (fig. 103). 
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Ill grasses, regarded as a whole, very great reduc- 
tion in the pistil has occurred ; however, in Ochlandva 
there are nianj'' carpels ; in Streptochseta and Bamlnisa 
tliere are three, i. c. equal in number to the components 
of the remaining whorls. In most grasses there is a 
single carpel, but with two stigmas. Celakovsky has 
shown that this is a case of incomplete reduction from 
two carpels to one, comparable to a double leaf. 
Occasionally a reversion to the original three carpels 
occurs in the flower, as in the case of Schoenodortis 
elatior mentioned by Nees. There are, however. 



Fig. 103 . — Erica Tetmlix (Cross-leaved Heath). Transverse section 
of frnit, showing one or two extra whorls of carpels. (After 
Tiu’pin.) 

several cases in which three stigmas make their ap- 
pearance; a proof that the immediate ancestors had 
three carpels. 

Schlechter aiid Fischer described a peloric flower 
of the orchid Odontoglossim grande in which the gynoe- 
ceum was perfect, there being three rostella and three 
stigmas on the interior side of the column, whereas in 
the normal flower of orchids there is only one rostel- 
lum present, and at most two stigmas. No more perfect 
peloric orchid-flower than this has ever been described 
(see Plate XXXVII, fig. 6). 

A crocus-flower, exhibiting rhythmic alternation in 
the numerical constitution of its wdiorls, bad four 
carpels (fig. 104). 
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111 the filbert or hazel {Conjlm Avellana) three 
carpels are developed in the flower. Normally, 
however, as the fruit matures, two of these become 
abortive, so that the ordinary nut consists of a single 
carpel. Now' and again a nut appears which is con- 



Fig. 104 .— Crocits sp. Diagram of flower with the formula 
K3 C4 A3 ( + 0)0-4. 

siderably larger than usual and whose trilobed contour 
shows it to be composed of the original three carpels 
of the flow’-er all equally or sub-equally developed 
(fig. 105). 

The adhering disks of the tendril of the grape-vine 



Fig. 105 . — Corylus Avellana (Hazel). Fruit with three almost equally- 
developed carpels. Transverse section. 

(Vitls) are probably the modified swollen tips of the 
pedicels of the inflorescence ; occasionally they revert 
to the original condition and produce a grape. This 
is one of the facts which prove the vine-tendril to be a 
modified inflorescence. It must therefore be due to the 
reappearance of floral members (carpels) which have 
been completely suppressed (PL XXXVIIT, fig. 4 ). 
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In tlie laaidenliaiiv tree ({rm/tY/o we find 

abnoi'tiially an increase of tbe number of carpels (here 
reduced to ovules), which also become long-stalked; 
doul)tless a case of reversion, tlie normal female flower 
of f:liiiJigo being palpably a reduced structure (fig. 106). 


JPiG. 107.— Salix aurita. Diagram of hermaphrodite flower shown 
in Plate XXXVII, fig. 6. (After Velenovslry^.) 

more a pistil in their centre. Such occur sometimes 
in the male inflorescence of the maize. The same 
phenomenon may be found in willow's, e. y. the goat 
willow {Salix cap^'ea) Suud S. aurita (PI. iXXXVIII, 
fig. 5, and fig. 107 in text) ; in S. cwprea Heinricher 


Fig. 106 . — CHnhgo biloha (Maidenhair Tree). Female “flower'' with 
five stalked ovules (= carpels). (After Seward & Gowan.) or, 
ovules ; spl, carpels ; ax, axis of flower. 

Hermapliroditisni , 

Many flowers of monoecious and dioecious plants 
have become purely male owing to the complete sup- 
pression of the pistil ; such flowmrs frequently revert 
to the original bisexual condition by forming once 
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j found flowers witli tlie usual pair of trail svei^sely- 

placed stamens and a pistil betAveen tliem. 

Giard describes male flowers of the sedge {Qarex 
prsecox) becoming lieimaphrodite OAving to infection by 
the fungus Ihtilago caruds^ those of the grass BiuMoe 
ilacrijioidcs mlected \Yith Till etia biuddoatria^ i\^nd Aridro- 
pogoii proviiiciaMs Avitli Ihtilago andropogonh. 

Leake describes the reappearance of carpels in the 
j male flower of the date-palm [Phcenlx dacti/lij’era) 

I , (fig. lOS). 

I Ilobbins found that the peloric ray-florets of Ga/il- 

I la/rdia. aristata^ Avdiich in their normal zygomorphic 



Fig. lOS.—PliCFAikK dactylifera (Dute-palm). Hermaphrodite flower 
due to the reappearance of carpels (ep) in the male flower. 
st, stamens. (After H. M. Leake.) 

condition ai’e neuter, produced both stamens and pistil 
in perfect development. 

h. Ovules. — The ovules, hei'O regai-ded as lateral 
segments or appeudagos of the carpel, may be increased 
in number. One or two instances of this may be given. 
Masters describes a carpel of Itannuculus Ficarla 
wbicli, in place of the normal single one, bore two 
ovules, placed not, as usually is the case, on the car- 
pellary margins, but on the surface of tlie carpel some 
little way from tlie edge. Small mentions an ovary 
of the groundsel {Seiiecio indgaria) containing two 
laterally ^situated ovxdes. Masters figures a leafy carped 
of the “ green rose ” bearing two ovules, one on each 
VOL. II. 
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margin (PI. XXXVIII, fig. 6). Payer lias sliowii tliat 
ill the development of the normal carpel two ovules 
arise, ot‘ which one becomes abortive later; hence 
teratological and developmental evidence combine to 
show what the ancestral condition was like. 

Ill tlie saiiie way, in a species of Zamia^ three ovules 
were seen instead of the normal two. 



FiGmUO— OpMogZossitm (AddeVs-toiig-ae Fern). Bifurcat- 

ing’ “ spikes and tendency to increase in tlieir number. (After 
Freiberg.) 

(5) Spoiiorai'LiiS OF Cryptogams. 

a. Sporophyll-segments. — In the adder’s-tongue fern 
[Ophioglossum vulgatim) and the moonwort (Bofry- 
cMum) the sterile portion of the sporophyll may fork 
more or less deeply; forking, to the second or third 
degree, is the normal condition in 0. palmahm ; the 
sterile is mei*ely the terminal portien of the entire 
sporophyll. It occasionally also happens in 0. viilqatum 
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that two fertile “ spikes occur m close proxiiiiity 
on the upper surface of the frond, instead of the usual 
single one ; or the normal ‘‘'spike” may be divided 
into three or four branches (fig. 109). In 0. pal iiwi- 
tum there normally occur mani’ “spikes,” and, for the 
most part, on the upper surface, but quite close to the 
margin (PL XXXVIII, fig. 7) ; in some eases a 
“spike” is actually marginal. Roeper and Goebel 
are, doubtless, correct in stating that the fertile 


Fig. 110. — ct, Aneimia. Frond showing the pair of approximated basal 
fertile jiinnse. h, Botfychmm ohliquum. Frond showing t^vo fertile 
“ spikes partly united by their stalks. (After Chrysler.) 


“ spikes ” of the Opliioglossacem represent lateral 
piiime of the frond which have become displaced on to 
the ventral surface. The basal fertile pinnm of the 
Scliizgeaceous fern Aneimia offer a perfect analogy in 
support of this view ; these pinnse converge across the 
face of the frond, turning their dorsal surfaces towards 
the axis (fig. 110 a). We can imagine it easy for them 
to fuse by their outer margins and to come in the 
course of time to be seated, as a single “ spike,” on the 
upper surface of the frond. This was Roeper’s view 
of the origin of the Ophioglossaceous fertile “ spike.” 
It is a very plausible one. The / abnormal branching 
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of the “spike"’ in OpMoglossum may be I'egarded as 
supporting this view. The “spike” is attempting to 
revert to the original condition of tAVO lateral “ spikes.” 

Chrysler, in an excellent paper, proves, once and for 
all, both by conclusive anatomical evidenee and bj^ 
teratological data, that the fertile spike in Oj/hiuglos-' 
sum mid Botrj/iMinn represents a fiisioii-prodrict of 
tAVO lateral segments of the sporophyll, one from either 
side, and in HelinhitJiostacliijs the aTiatoiny shoAvs that 
it lepresents a single lateral segment. In an abnormal 
specimen of Botryulmiui dMqimni he observed two 
fertile “ spikes ” partly fused together by their stalks 
(fig. 110 5), and beloAv them a larger fertile “spike” 
representing the complete fusion of tAvo. 

The fertile “ spikes ” of 0. pahiatim are for all 
practical purposes marginal ; some are actually so ; 
but the strong distinction Avhich Bower makes betAveen 
marginal and submarginal appendages is beside the 
mark. Ovules, universally regarded as marginal 
appendages of the carpel, are very frecjuently, either 
in their normal or virescent form, seated on the surface 
of the carpel, some little distance from the margin, as 
in the case of Ilaiuuicnlns Ficaria cited above. Mar- 
ginal structures become Amry easily displaced on to the 
surface of the leaf, a fact Avhich does not prevent their 
being regarded as morphologically marginal out- 
groAvths. 

Regarded in this light the 0})hioglossacea3 fall 
naturally into line in the fern-series as regards the 
coiiforination of their sporophylls. 

Tlie Avider homologies of these fertile segments of 
the sporophyll in Ophioglossacem may here ])e alluded 
to; they may be described as “ enalions ” from the 
tipper surface ot* the leaf, and, as Ave have seen, they 
represent the fusion by the outer margins across the 
ventral surface of the sporophyll ot* two of its basal 
lateral lobes ; the single lolie so formed is also for 
a certain distance united by its ventral surface to 
the median portion of the main leaf ; hence Ave have 
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liere once more a stmctnre which is the homologne (to 
cite one instance) of the petal-enations of Xarrif<.<!U!^. 
In that plant, as showing that the ventral excrescence 
or corona really represents the fusion of two lateral 
lobes of the perianth-leaf, Celakovsky observed and 
figured perfectly petaloid stamens provided with a 
lateral lobe on each side which had the exact consist- 
ence, colour, and form of the corona. Now, just as tlie 
petaloid citations ot Narcissus may equal in develop- 
ment the leaf which bears them, in the same way do 
tlie fertile “spikes” of BotryeMim andlfcltmiiihnsfachys 
equal in size and elaboration the sterile portion of the 



Pia. 111 . — PsiloUm i nqueirxim. Plurisporaiigiate sporopliylls. 

(After M. G. Sykes.) 

frond which bears them. (Conversely, the sterile 
lamina, as seen by Hergt in Ophioglossum vnlrjatum, 
may be abnormally lobed, after the manner of that of 
Botri/cii mm j probably a reversion.) 

In the Psilotaceas the sporopliylls, normally exces- 
sively reduced in their conformation, may abnormally 
become rather more complex. A. P. W. Thomas 
describes most interesting cases in Tmesipteris ; the 
normal sporophyll is forked, and bears at the ^loint of 
forking a single synangium. The abnormal ones are, 
howevi.'r, I'cpeatcdly forked, and the synangia corre- 
S|)ondingly increased in number. In other cases the 
svnangintn is raised u]i on a distinct stalk of its own. 
lie also mentions, and Miss Sykes describes in detail, 
abnormal sporopliylls of Psilotiim which are repeatedly 
bifurcated in a similar way, with a great corresponding 
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increase of synangia (fig. 111). These cases are almost 
certainly reversions, as Thomas suggests, to the more 
complex type of sporophyll met with in the ancient 
bphenophyllales j for in both Gheirostrolms and 8x)lieno- 
phyllum (certain species) the sporophyll is repeatedly 
forked, and moreover the sporangia' are borne on special 
stalks or sporangiophores. It is now generally admitted 
tliat tlie nearest modern relatives of the Spheno- 
phyllales are to be seen in the Psilotacem. We have 
here, therefore, another excellent instance of the lio-ht 
which may be thrown by abnormalities on the ancestry 
and morphological nature of highly modified, and on 
that account, obscure and inexplicable structures. 



ir gtomemtum (Mouse -ear Cliickweed). Two 

(lon^^itudinal Lotion). 

h. Spoeaxgia.— In Gmlcp it is not uncommon to find 
stamens bearing three or four, instead of the usual two 
pollen-sacs. ITndoubtedly a reversion to the condition 
nrtiie ancestiy where the sporophyll was much better 
cieveloped and on a larger scale. 

The presence of two nucelli (megasporangia) in an 
ovule IS of not very infrequent occurrence. Hofmeister 
gtes It as occurring in Moms alba, Misses Benson and 

Bower_ observed a very rare case in Lycopodium 
ngidmn, m yvluch twm sporangia were present on the 
sporophyll instead of the usual single one (PI. XXXVIII 
ng. 2). ’ 
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Gexerai. OoNeLusioNs. — More will be stated iiiider 
tliis lieadiiiQ;’ in a later section, when rediietion-plie- 
iiomena are considers In the meanwhile it maybe 
said that the phenomena of positive dedoiiblement are 
in a general wmv reversional in character. Some of 
them, however, may be regarded as exhibiting rever- 
sion in one aspect, but not in another. For instance, 
in the lily afflicted with petalomania ” the elongation 
of the axis may be regarded as a reversion, as also the 
formation of great numbers of spirally-arranged foliar 
organs ; but the petaloid character of the latter cannot 
be so regarded. Many of the cases of d&loublement 
may perhaps be considered as early stages in fasciation 
of the flower. Whether a reversionaiy meaning is to 
be attached to the formation of extra corolla- whorls in 
Bahmi and Sinningia it is difficult to say. If so, it 
can only be in the wider, vaguer sense of the term. 

‘VPositive dedoiiblement” is merely a (frequently 
reversionary) increase in the number of whorls or 
members of whorls. ‘'Fasciation ” is an increase in the 
number of whorl momliers representing early stages in 
the splitting of the flower into two or more. 
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5. DIALYSIS. 

This terra has been usually applied to the dissociation 
of members belonging to the same floral whorl which 
are norinally coherent. It is here, howeyer, intended 
to apply it also to the abnormal dissociation of members 
belonging to different whorls ; and the two cases will 
be taken together. 

It is generally recognized that the dialy]iliyllous 
condition is more primitive than the gamophyllous, for 
the former is chai’acteristic of those orders' wliich in 
other respects are considered the more primiti ve j while 
those which exhibit gamophylly are for the most part 
more advanced. As an example from each group 
respectively may be mentioned the E,anuncu]ac(>m and 
the Oampanulacefe. Hence it may ho here at once 
stated that all cases of dialysis a'fecting any given 
floral whorl are reversions to a more ancestral 'slate. 


(1) Caly-x. 

Gamosepaly and gamopetaly are nearly always 
associated; and where dissociation of tlie potaLs occims 
in a gamopetalous flower it is generally at tins same 
time accompanied by dialysis of the calyx. This occurs 
now and again in a good many plants. Hastei's . 
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moutioiis the genera Primula, 8ymphjf,um, Gentiann, 
Caiiipaimla (PI. XXXIX, fig. 1), and others as showing 
it. In each of these the normal flower has also a 
gamopefcalous corolla. 

Partial dialysis of the calyx has occurred in Primula 
miensis j the sejials thus separated were in all cases 
long-stalked and foliaceous. 

x^l so-called “ inferioi' ovaries ” are here regarded as 
being enclosed externally by the basal portions of the 
sepals. In the case of the tlmbelliferge the major ])art 
of the sepal is used up for this purpose ; in the 
Rosaceaa, 'with completely organized sepals above the 
“fruit,” it would seem, at first sight, more natural, as 
Oelakovsky and others maintain, that the sepals have 
been displaced into that position through a cupular 
upgrowth of the axis around the ovary. But, supposing 
fusion of the sepal with the ovary to have occui-red, 
there is no reason why the upper free portion of the 
sepal could not have become reorganized into the con- 
stituent parts of sheath, pyetiole, and blade. For there 
are instances in which the same kind of change occurs, 
viz., where a leaflet of a compound leaf, usually perfectly 
simple, may assume the complexity of organization of 
an entire leaf. Good instances of this are seen in the 
aphlebia of the tree-fern {[lemUelia) and in the leaflets 
of the laciniate varieties of the elder {Sambucus nigra) . 

In abnormal cases the calyx tends to become dis- 
sociated from the ovary, and at the same time the 
latter often becomes superior. Such free sepals have 
been observed in Umbelliferee (PI. XXXIX, fig. 2). In 
the proliferated pears, described on an earlier page, the 
bases of the sepals in one or more of the extra pears 
foi'ined l)y proliferation tend to become separated out 
and individualized; the outline of each is distinct and 
clear (see PI. XXVIII, fig. 2) ; this is not the case 
with the normal pear at all. Planchon describes an 
interesting phenomenon in the quince (Cydonia) which 
was surmounted by five more or less foliaceous sepals, 
the surface of the fruit having five distinct ridges, each 
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immediately below one of the five sepals, and with 
tairly deep furrows between them. He also points out 
that occasionally in the rose the flesliy inferior “fruit” 
completely disappears, and the sepals are then united 
their somewhat swollen or fle.shy bases, the pistils 
lemg superior. Masters figures a remarkable case in 
the^apple m which the sepals are situated at the base 

Ime Masters, Penzig, and others, to the' conclusion that 
ot these Rosaceous “ fruits ” both axis and calyx are 
component parts. The Schleiden theory, that they 
are composed purely and simply of the swdlen cu pular 
axis, is almost certainly erroneous. ' 

the receptacle observed by Domin in 
page^^* has been referred to on a previous 

Stenzel figures flowers of the snowdrop (GalantJms 
nuahs) with one or two sepals situated at the base of 

flowe7S-^^^;i''"'^ CelaRovsky^ describes and figures a 
flowei of the same plant with a double sepal one half 

Magnus mentions the insertion of a sepal at the base 
of the ovary m the orchid Dendrobimn Wallichn. 

in ^hich came under notice, 

n whiclrthiee of the sepals ivere partly foliaceous 

the netinl ^“^'K part way down 

Iwlnthe turn could be distinctly traced 

This mav bp tnl* to the base of the latter. 

IS may be taken as a partial reversion of the calvx 

fact just cited prows 
r tiie sepals are adnate to the “ inferior ” ovirv 

Sal wtrl’ *”*“*“■■ “‘"'I. Si 

“ inferfor ” n’k snppo.sed. In fact, the 
a fioTOent of it may apjiear to occur, 

Velcnovsky describes abnormal flowers of the willow- 
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' ^ herb {Epilobhim montammi) in wliicli calyx, corolla., and 

androecium were not only completely dissociated from 
each other, lint were situated, in the one case at tlie 
base of the ovary, in the other a short way down it ; in 
I these last two positions they were of precisely the same 

I vertical height as in the normal position; the superior 

I ovary had also precisely the same appearance (hairy, 

I etc.); these two facts, he thinks, force us to the coii- 

[ elusion that in the normal case the calyx, etc., liave 

i been carried up on to the top of the ovary, for if they 

I enclosed it as an axial or leafy receptacle the haii'iuess 

r of the ovary should disappear in the abnormal cond ition . 

This view is hardly acceptable to the present writer, 
who considers that fusion of the calyx, etc., with the 
ovary in the normal case must be admitted, for it is 
inconceivable that one set of floral leaves could be 
seated on the tips of another set, and the axial theory 
is unlikely from comparison with other cases of inferior 
ovaries (see above). Moi’eover, it is conceivable that 
the superior ovary and short hypogynous calyx, etc., 
of the abnormal flower could arise congenitally in 
those positions with all their previous characters intact, 
as these characters constitute a useful adaptation to 
the needs of the plant and the less advantageous 
intervening stages would naturally be omitted. 

In a flower of the “geranium” {Pelargonium zonah) 
the spur of the posterior sepal was dissociated from 
the pedicel, with which it is normally , fused, for a 
distance of several millimetres ; this is "a reversionary 
tendency ; for in its near ally Tropmolmn this spur is 
normally quite free. 

(2) Corolla. 

There are a great many plants which exhilht either 
partial or complete dialysis of their gamopetalous 
corolla. Only two or three instances need be given. 
One of the best-known is that oi Gampamila in which 
the flower bears five perfectly free outspread petals 
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(PL XXXIX, fig. l)Vtlie sepals are also free in the 
same way. The harebell (0. rotmidifoUa) has been 
found in the wild state with polypetalous flowers. 
Certain of the Ericacese, e. g. lihododendron, li/iodora, 
Mriai, occasionally exhibit a polypetalous corolla; this 
is not a surprising fact when we know that several 
genera of the order Ericaceas possess tins character 
uoriiudlij, e. g. Pyrola, Olethra, Leiopliyllum, Ledo- 
tluimnus, Glaclothamntis, Elliottia ; so that, so far as 
this particular feature is concerned, these genera stand 
nearer to the ancestral form. 

Tn the flower of Stapelia, previously described, in 
which an extra corolla appeared, the normal corolla 
■was dialypetalous : a rare phenomenon in the Ascle- 
piadacese. 

In double flowers, where fresh petals are added from 
the audroecium or are intercalated independently, it 
frequently happens, as in Nerimn Oleander and Galg- 
degia puhesceus mentioned by Goebel, that, not only 
the newly-added petals but the normal ones as well, 
are polypetalous from the first. This is due, probably, 
to correlation of growth ; we can understand that if 
the normal corolla had remained gamopetalous it would 
tend to cramp and hinder the expansion of the flower 
caused by the addition of new petals, while the poly- 
petalous condition would not do so. 

Celakovsky observed a most interesting variety of 
Anthemis aiistriaca in which the ray-florets were not, 
as in the normal form, ligulate, but bilabiate (PI. 
XXXIX, figs. 7 and 8). As is shown by the nervation, 
the normal ligulate corolla, in spite of having a tri- 
dentate apex, really contains within itself all five petals. 
This is proved beyond all doubt by the organization 
of the floret in the vaidety, in which two lateral upper 
petals have become detached, and in many cases 
constitute an upper lip. The chief interest of this 
abnormality lies in the fact that the bilabiate character 
of the ray-florets is the normal feature in one section 
of the Compositae {LahiaUJiarm) to which the Mutisiem 
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belong. The abnormality in Anthemis 
IS or the nature of a reversion towards a condition in 
which zygornorphism is not so pronounced as it is 
111 that ot the extreme ligulate type of ray-floret. 

ihe corona of Narcissus tends to become partially 
or completely split up, especially in double flowers. 
This subject will be more fully referred to on a 
subsequent page. 


(3) Andrcecium. 

The possession of adelphous stamens, in which a 
larger or smaller number are united for the whole or 
a portion of the length of the filaments, is a charac- 
teristic of certain orders. For example, the Malvacem, 
Legummosm, and Oucurbitacese. This is also a more 
lately acquired character. 

When the balance of the plant becomes upset from 
whatever cause, inducing virescence and doubling, etc., 
there is nearly always the tendency introduced to revert 
m one or the other character to a simpler and more 

it was found in plants 
or Inj-oLmn repens whose flowers were afflicted with 
virescence in the pistil, that the column of nine stamens 
had become broken up into its constituent parts, all the 
stamens being separate and outspread. 

A similar dissociation of the stamens composino* the 
column of the Malvace® is a concomitant of doubling 
ot the flower in many cases, as has been noticed in the 

hollyhock (AZt/km 7 'osea). 

The stamens of the Fumariacem are for the most 
part diadelphous. In the transverse plane are two 
gioups; each of these consists of a stamen of the 
outer whorl united on either side of it with a mono- 
thecal stamen from the inner whorl. Dissociation of 
these stamens has sometimes been observed, as in the 
niterestmg case mentioned by Wydler in the bleeding- 
heart {niehjtra spectabiUs), in which all six stamens 
(metamorpliosecl into small foliage-leayes) were per- 

8 
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fectly separate, and inserted in the flower as in the 
typical Oruciferons type. 

Ill orcliids tlie stamens become sepm^ated from tlie 
pistil of the column, which, of course, is a reversion to 
the original condition, as was seen in double flowers of 
MUtoma veMllaria in which the column was broken 
up into its constituent parts. The free stamens which 
then appear, at least in most cases, are the anterior 
one of the outer whorl (A^) and the two anterior ones 


U' 



Fia. 113. — Odontoglosswn crispiim. Fasciated flowei* (in process of 
brandling into a number of flowers) showing dialysis of the 
“columns” (more than one present). Idstil completely absent. 
(Diagram.) s, sepal; p, petal; Ih, labellnm; sf. labelliform 
stamen ; st, stamen 

of the inner whorl ((d and a^). A similar phenomenon 
was seen in Odontoglosmm crisptmi (fig. 113). 

The most ancestral group of the orchids, viz., the 
Apostasiese* (a tribe of the sub-order Diandrge), takes 
its name from the fact that the stamens are almost 
free from each other and from the style, tlie column 
being excessively short. We see here, in fact, the 
very earliest stage in column-formation in the order. 
Hence in this group we have a normal counterpart of 
what is occurring abnormally in the Miltonia. 

Masters found dissociated stamens in some of the 

Eolfe gives a clea3:_^j2cmmt of this gioup and the Gypripedioce, showing 
their relationship to each^h^r and to the Monandrese. 
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flowers connected with the abnoinna cucumbers already 
cited. 

In a proliferated floret of the goat’s-heard (Tnigo- 
puijon 2 )rate}iHe) which had become virescent, the 
usually syngenesious anthers were quite free. In 
the normal floret of Compositse and the flower of 
Ouciirbitacege the anthers ai’e postgenitally, not con- 
genitally, united. 

In the abnormal axillary ‘"stamens” of Enplxrrhw 
described by Schmitz there were frequently present so 
many as four to six loculi, all of which he ascribed to 
the anther of a single terminal axial stamen. But 
Celakovsky points out that in Euphorhia there are 
really two stamens present, and an abnormality of 
Schmitz’s shows this, although that author placed, 
as Celakovsky shows, a quite wrong interpretation 
thereon. In the axil of one of the leafy bracts was a 
structure consisting of two practically opposite foliar 
organs, one of which bore two interior pollen-sacs, and 
cleai-ly represented a stamen ; at the base of the other 
leaf occurred two minute leaflets, which Schmitz 
ascribed to the terminal bud of the whole axillary 
structure, but which Celakovsky says must represent - 

the two pollen-sacs of the second leaf. If this, as is i 

probably the case, is the right interpretation, then we | 

have a dialysis of the “ single stamen ” into its two ; 

actual constituents, which are at the same time ’ 

virescent. i 

In virescent flowers of Lijftimaclvia, Gyclameji, and : 

AnagalUs it has been observed that the stamens i! 

become completely free from the petals and inseided 
on the receptacle ; in otherwise normal flowers of 
Primnla vulgaris and P. sinensis the same thing has 
been seen (PL XXXIX, fig. 9) ; this abnormality is of i 

great importance as showing that the petal and its i 

superimposed stamen are to be regarded as two 
distinct and independent foliar organs forming two j 

whoids ; it is quite antagonistic to the view of I 

Duchartre and Pfeffer, founded on the altogether 
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cleceptiye data of the development, that petals and 
stamens in Primnlacem constitute a single whorl. 

This is an excellent example of how the ontogeny 
proceeds in exactly the opposite direction to the 
phylogeny. For that reason are the ontogenetic facts, 
in this case as in so many others, exactly the reverse 
of serviceable to the comparative morphologist. 
Teralological facts and compaA’ative data are alone 
useful. 

In other Gramopetalae, such as Antirrlmmvi, the 
same abnormality has been seen. Henslow figures 
in the dark mullein (Verhascurn nignm), stamens 
inserted on the receptacle (PI. XXXIX, fig. 10). 

(4) GrYNCECEUM. 

Apocalu’Y. — It is generally recognized that the most 
primitive type of pistil is the apocarpous one, such as 
occurs in the Ranales, Alismaceee, and Eosacem, in 
which the individual carpels are separate and distinct 
structures. The syncarpous pistil in which the carpels 
are all laterally united to form a single structure, the 
compound ovary, is a more recently acquired organ. 

Just as, under the influence of the upset of equi- 
librium of the plant’s constitution, the adelphous 
androecium becomes broken up into its constituent 
parts, in the same way may the syncarpous ovary 
become similarly transformed, and there is no reason 
for regarding this as other than a reversion, or a 
tendency to reversion, to an earlier state. 

In the fasciated flower of Seilla nutans above 
described, w'hich was the equivalent of several flowei’s, 
and in which the stamens had mostly become petaloid, 
the carpels had nearly all become dissociated and wei’e 
represented by a host of separate leaves, although 
there was also present an almost perfect trilocular 
ovary; these separate carpels bore anthers. 

It is quite common for the ovary of the Cruciferge 
to become resolved into its two component carpels, as 
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in tlie wallflower {Gheiranthus Gheiri) mentioned bj' 
Spinner. 

Dissociation of tlie carpels (“ quarters ”) of tlie 
orange and lemon gives rise, if it is partial, to tlie very 
curious fingered or liand-sliaped fruits in whicli the 
carpels are still united at the base. Or, if completely 
separated, they may form, as in the semi-double flower 
mentioned by Duchartre, a whorl of eight to ten 
distinct carpels. When a second whorl of carpels 
is formed, as in the navel orange, the apocarpous 
condition is usually marked. 

In an abnormal ci’ocus-flower examined, the three 
styles, usually connate, were completely free and 
distinct. 

Mr. J. Weathers sent a drawing of a pistil of Liliiim, 
with thi’ee perfectly free styles, whereas, in the normal 
pistil, both styles and stigmas are intimately fused. 

The five carpels constituting the ovary of Primu- 
laceie are so intimately united that there is no indication 
in the mature condition of its original constitution, 
there being a single style and no sutures on the 
surface of the ovary; moreover, in the development 
the structure usually arises as a uniform “ ring-wall.” 
Now and again, however, as observed for instance by 
Masters, the pistil arises as five distinct tubercles on 
the receptacle. Here we have one of the compara- 
tively rare instances in which the ontogeny throws 
light on the phylogeny. In abnormal flowers, as seen 
for instance by T. G-. Hill in Primula, some of the 
carpels composing the pistil become partially indi- 
vidualized in the form of two or three styles. Slasters 
figures a pistil of P. prsenitem with four styles and 
marginal ovules (PL XXXIX, fig. 11). 

Solution ok “ inuicimob” ovaey. — The solution of the 
carpels from the tubular calyx-base is undoubtedly of 
reversionary nature, and occurs frequently when the 
balance of the organism becomes upset, as in many 
abnormal I’oses, apple-blooms, hawthorn, Umbelliferie 
(PI. XXXIX, fig. 12), etc. Masters figures a beautiful 
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instance of this in the apple which is here reproduced 
(PI. XXXIX, fig. 3). In such cases the character- 
istic swollen and fleshy base of the flower, viz., the 
“ pome ” or the “ hip ” completely disappears and the 
carpels occur in a perfectly superior position, in that 
position, in fact, in which they are formed in those 
plants which, on other grounds, are regarded as the 
more primitive. A study of the early development of 
normal flowers in the bud reveals the fact that the 
carpels arise at first in the superior position and at a 
later stage become depi-essed into the “ inferior ” one, 
hence the ontogeny is in this case a recapitulation of 
the phylogeny. 

In a fasciated flower of tlie vegetable .marrow 
{Guoiirhita Pepo) the “inferior” ovary had completely 
vanished ; a swelling at tlie base of the styles and 
above the insertion of the petals probably represented 
a rudimentary ovary. 

But Masters gives a very striking instance in the 
cucumber {Gucumis mtwiis) ; in the secondary flowers, 
produced as a result of proliferation from the axils of 
the petals of the male flower, carpels occurred in a 
perfectly superior position amongst the stamens, and, 
further, these carpels were completely open, exposing 
the ovules attached to their margins, a fact which 
shows that the placentation in the Cucurbitacegi is 
really marginal. 

Begonia-'Rowers are very apt to show changes of this 
kind. One was observed in which the “ inferior ” ovary 
was almost extinct, and the styles were growing out 
of a large solid green mass in a “ superior ” position 
which was completely covered externally with ovules, 
and probably represented the greatly -swollen placentai 
bases of the carpels. 

In erect, more or less virescent flowers of the snow- 
drop {(kilantlius), received frcm Miss Partridge, ITock- 
harn, Xorfolk, the “inferior” ovary had disappeared 
and the carpels were represented by n.iinute, colourless, 
imperfectly expanded and unfolded leaves, bearing 
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rudimentary ovules on their margins, and seated in 
the centre and base of the flower. 
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All-24d, pi. xlvui. '’ ll 

Trol?'® Cyp»’'pe‘linm Group.” OrcL. Eev., to] iv 

( 1896 ), pp. 827 - 334 , 3 ( 53 - 308 . ’ 

ScHiMrEE, 0 .— Correspoiideiiz. Flora, Jalirg. xii (PS^P) 
p. 443 [Pajoma]. I --‘ 5 . 

SciiMm.--“Znr Deutuiig der Eupliorbia-lJluthe.” Flora 

Spell]! ^ 

Sm'NEB.--“Siu- des fruits auormaux do Cbeirautlm.s.” 

14()-]46 (IPOl*), pp. 

VisLEKOTSKi'.— Die Vergleicbeiido Morj.hologie der Pllanzeu 
Ted in, p. 998. Prag, 1909. [IJjLlm'm.] ’ 


Addunddm to Fasciation, p. 47. 

In a fasciated flower of tlie coiniuon l)utt(>fcui) 
{hmunmhs acer) seated at tlie apex of a fasciated 
eduncle, one side was very much more advanced in 
development than the other, having largo green ovaries 

tXfrl?' “f •! stamens, petals, and sepals had 

talleu oft, while on the opposite side all these members 
imn present, and no trace of the pistil could bo seen 
t-xccpt in microscopic section, which revealed its very 
v^s'Xe developnieiit. This pl.enommioS. 

n/vlni 1 ^ unequal growth on either side of the 

detidS t 

fasciation. ' ^ common accompaniment of 
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6. ME7TAM0RPH0S1S. 

Ifc was C. F. Wolff wlio was tlie first to hint at the 
origin of the flower as being the outcome of a gradual 
metamorphosis of the foliage-leaves situated at a lower 
level on the axis of the plant. He held that the pro- 
duction of floral leaves was the result of a degenei’a- 
tion in the quality of the sap, the richer portion being 
used up at a lower level by the first-formed vigorous 
foliage-leaves. The great Greruian ])oet Groethe, how- 
ever, first established the theory of the underlying 
homology of all foliar organs of the ])lant. His main 
idea was that the floral leaves repi’esent the final stage 
in a gradual ascending metamorphosis of which the 
foliage-leaves are the starting-point, and that the pro- 
duction of flowers is due to an improvement and 
etherealization of the sap during its ascent through 
the plant, all foliar organs being variants on an ideal 
type-leaf. This conception was probably the best that 
could be framed at a period when our modern idea of 
descent with modification from some one primitive 
form was conspicuous by its absence. These two great 
thinkers dealt solely with the individual development 
of the plant ; they, like so many biologists since their 
time, failed to see that this could throw no real light 
upon the ultimate phylogenetic development of the 
parts concerned. Groebel holds that any foliar organ 
of a flower, whether sepal, petal, stamen, or carpel, is 
a modification or transformation of a rudiment, which 
itself is always of the nature of a foliage-leaf. Cela- 
kovsky derived both perianth- and foliage-leaves from 
sporophylls. 

^rhe majority of modern botanists hold that the 
l)rocess during the evolutioii of the race has been 
that which Wolff and Goethe set forth, although these 
writers had an eye on the process of individual develop- 
ment only ; viz., that the flower as we know it in the 
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Aiigiosperm has been evolved out of an elongated 
shoot bearing well-developed foliage-leaves which were 
in part fertile. This view was probably originally 
founded on teratological data ; sepals, petals, stamens, 
and carpels were observed to frequently change into 
foliage-leaves; but partly, perhaps, on facts of onto- 
geny, in which the rudiments of both floral and foliage- 
leaves were seen to arise and develop in the same way. 
But there is no value to be attached to this last fact. 
Floral leaves must be supposed to arise congenitally 
as such; a stamen is a stamen and nothing else from 
its birth onwards, and there is no evidence that in the 
ontogeny it passes through any foliage-leaf stage. 
Hence Goebel must be held to be in error in ascribing, 
without adducing any evidence, foliage-leaf nature to 
every rudiment of a floral leaf. The rudiment is, 
admittedly, a plastic structure, and may, under certain 
conditions of nourishment, etc., be capable of develop- 
ing into a foliage-leaf. In fact evei’y floral leaf may 
be regarded as having the potentialities of every other 
and of a foliage-leaf ; but that is a different thing from 
assuming that foliage-leaf nature must still inhere in 
eveiy floral leaf in the earliest stage of its ontogeny, 
for this implies a denial of its congenital value as a 
floral leaf. 

We have in the last feAv years had strong grounds 
for holding the view that both recent and Mesozoic 
cycads have been deriAmd by descent from the Pterido- 
spei'ins of the Coal Period. The latter possessed 
sporophylls of, for the most part, great complexity, 
fern-like in organization, and in some cases, either in 
whole or in part, foliaceous and assimilating, like the 
sporophylls of modern ferns. It is probable that the 
shoots beai’ing sporophylls of this nature are the actual 
progenitors of the flowers or cones of the Mesozoic and 
recent cycads. The sporophylls became very greatly 
reduced in complexity of organization and in size. 
The excessively simplified male and female sporophylls 
(stamens and carpels) of a modern cycad, or the female 
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sporopliylls of Benvettite^i, would never be recognized 
as, or credited with, having such an ancestry in the 
past, if the ulterior facts were not known. But in the 
male sporopliylls of Bennrttites {Gycadeoidea) we see 
an interesting transitional form between the ancient 
and the more modern type of sporophyll, for these 
structui’es still retain a somewhat fern-like organiza- 
tion of leaf, although they are, like the sporophylls of 
so many Angiospermous flowers, arranged in a whorl. 

It is, therefore, practically certain that in the 
Bteridosperm-Cycad phylum we have an objective case 
before us of the evolution of the flower- and cone- 
structure from an elongated leafy shoot ; i. e. of the 
shoot liecoming congested, and the leaf-like sporophylls 
becoming reduced and simplified to the modern cycad- 
sporophylls, and crowded in dense spirals or in whorls 
on the shortened axis. If this is true of the flowers 
and cones of the cycads, it must be equally true of the 
very similarly organized flowers of the Angiosperms. 

After these introductory remarks on the evolution 
of the flowmi’ the facts of its abnormal metamorpho- 
genesis will be set forth. The phenomena are best 
classified under the headings of the various types of 
floral leaves. 

Before considering the various changes which affect 
the different kinds of floral members attention may be 
directed to the types of change induced in all the organs 
of the flower at the same time and in the same \va\^ 

Bhyllody.— The phenomenon which many authors 
have named “ chloi’anthy ” consists in the transforma- 
tion of all the floral leaves into foliaceous structures. 
The best-known example of this is the “ green rose,” 
a fronde.^cent variety of tlie monthly rose (Bo.sa indicti,); 
hei'e sepals, petals, stamens, and carpels are in the form 
of green leaves ; but these are small in size and simple 
in conformation, and do not in any way resemble the 
ordinary foliage-leaves of the plant. Alagnus mentions 
that a flower of Anemone ranunculoides attacked by the 
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TJreclineous fungus JEeidium punctatum, was in the 
form of two green leaflets, one of which was palmately 
divided. 

Flowers of Saxifraga Gotyledon were seen which were 
represented by a I’osette of five green leaves (PI. XL, 
fig. 1). 

Harsliberger observed, in an abnormally-branched 
inflorescence of Venus’ fly-trap {Dioncsa muscvpula) the 
development of long-stalked rosettes of foliage-leaves. 

Seringe describes a flower of the wall-mustard 
{Dlplotaxis temiifolia) in Avhich each of the sixteen 
floral organs was in the form of a green leaf. 
Pi. XLI, ifig. 4, shows two flowers changed into leafy 
shoots. The Cruciferm are much liable to this change 
in their flowers. There may here be cited the case 
described by Wigand of the flote-grass {Glj/ceria 
fiuitans) whose flower had its palem, lodicules, and. 
stamens repi’esented by ligulate leaves. This is merely 
an early stage of the condition in Avhich the floAver is 
constantly and normally replaced by a completely- 
formed leafy bud, giving rise to vivipary. Penzig 
obserAmd flowers of the Indian cress {Tropw.ohmn majus) 
in which every member of all whorls (including OAOiles) 
was ti-ansformed into a stalked, peltate foliage-leaf. 

The above- described phenomenon may be termed 
“ phyllomania.” 

Bracteody. — There are other cases in Avhich all 
organs of the flower are changed into structures 
which must be regai’ded, from their size and shape, as 
bracts rather than foliage-leaves ; o wing, to the elonga- 
tion of the axis, their number is at the same time 
greatly increased. Such are the wheat-ear carnation, 
the Cornish and cross-leaved heaths {.tJriai, aujnns and 
E. Tetralix), the Madonna YAy {Liliimi candid inii), and 
the snowdro\:) {Galanthiis nivalis) (fig. 114). 

In Jimcus lamprocarpiiH an inflorescence was seen 
transformed into a kind of very compact rosette of 
large bracts (PI. XLI, figs. 2 and 3). 

This phenomenon is termed “ braeteomania.” 
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Skpalody. — There is a second type of wheat-ear 
carnation, sent by Mr. Chittenden, in which the leaves 
composing the entire structure are, to judge by their 
larger size and relatively greater breadth, sepals and 


Fig, 114. — Galanihus nivalis- (Snowdrop). Yirescent flower (on right) 
showing the following changes: All floral members transformed 
into greenish leaves ; inferior ovary” absent owing to solatioii of 
perianth-leaves therefrom; the pendnlons floAver has become erect. 
A normal floAver (on left) for comparison. (Mingay photo.) 


not bracts. The whole structure is also much less 
elongated and much greater in diameter (PL XLI, 


Rendle describes flowers of the fine-leaved heath 
{Erica cAnerea) which consisted of nothing but great 
numbers of red foliar organs which were probably 
sepals. 


METAMOBPHOSIS. 


126 


PRJNCIPr.ES OP PliANT^TEEATOLOGY. 


The changes which each type of floral leaf undergoes 
will no\Y be considered. 

(1) Calyx. 

Phyllody.— T his includes those cases in which sepals 
))ecome folinceous. 

Tlie change may be very slight; in some flowers of 
Clematis viticella some of the white petaloid sepals were 
slightly virescent near the apex ; other sepals were 
green througliout, except along the two basal margins. 
In some of the sepals the change was complete to a 
ternate foliage-leaf. In another species (0. Forkmei) 
the change was not nearly so complete, the leaves being 
“ simple.” 

In the tulip the three sepals have been observed quite 
green, as they normally are in the Commelynacem. 

In some flowers of Primula sinensis the upper surface 
only of the enlarged sepals was virescent. In some 
other flowers of this plant received from Mr. Odell 
the calyx had become foliaceous, although in most of 
them the sepals remained united into a tube below; 
here and there, however, a sepal was quite foliaceous, 
having a long petiole; in all these cases the zygo- 
morphism of the calyx was much more marked than 
in the normal flowers, and the posterior sepal larger 
than the rest. The polyanthus (P. vulgaris vai'.) often 
shows a leafy calyx (PI. XL VII, figs. 1-5). 

In the rose it is frequent for the sepals to be con- 
genitally transformed into well-developed foliage- 
leaves. Transitional forms show that the normal sepal 
does not correspond to the leaf -base, but to the entire 
leaf. PI. XL II, fig. 1, shows a flower, similarly trans- 
formed, of a laciniate variety of the blackberry (Bubus 
f ruticosus'j ; in correlation with this remarkable chan g'e, 
the corolla has become completely suppre.ssed. 

In Heleniiim autiminale and the goat’s-beard {Trago- 
pogou pratense), belonging to the Composite, the pappus 
(calyx) of the florets has been seen changed, in the 
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former case into two to eight, in the latter into two to 
five narrow green leaves (PI. XL, figs. 2 and 3), a very 
interesting reversion to the ancestral condition . It was 
due to the capitula being infested by a mite {Phitoptus) . 

Magnus describes fiowers of Anemone ranunculoides 
attacked by the TJredineous fungus (Eckliuni jMnctatmn 
in which the perianth-leaves had become foliaceons or 
virescent. 

In the primitive order Ranunculacem some of the 
genera normally possess petaloid calyces, e. g. Jlelle- 
borus sp.. Anemone. Velenovsky figures an abnormal 
flower of the wood-anemone (A. nemorom) with three 
inner coloured leaves (best regarded as petals) and 
three outermost, perfectly green, and smaller sepals. 
In another flower figured by him there is an inner 
whorl of six narrower and an oiiter of six broader leaves, 
but all are similarly coloured. Here we get a distinct 
differentiation, in the first case greater, in the second 
smaller, into two divisions of the perianth ; in the first- 
mentioned instance the three outer green leaves may 
be compared to the trifoliate green calyx of the lesser 
celandine {Bamincuhs Ficaria). Such a case throws 
a distinct light upon the origin of the calyx in flowers 
generally. Here -we have, in an abnormal example, a 
green calyx which has been derived directly from a 
petaloid one. 

Prantl, Goebel, Velenovsky, and others hold that 
the calyx is phylogenetically bracteal in origin, a view 
derived probably from the fact that the calyx is usually 
green and leaf-like, and often differs from the corolla 
in displaying a spiral arrangement of its sepals. 
Velenovsky brings forward the examples of Gamellia, 
Gryptandra, etc., to show that the sepals here belong 
to the same spiral series as the numerous bracts belov.'' 
them and therefore must have been derived from them. 
This phenomenon is also very obvious in the Japanese 
allspice (Galycanthus). 

The view of Gelakovsky, however, here supported, 
is that the calyx is in all cases a derivative, like the 
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corolla, of the androecium. It is quite likely that in 
Galycanthm, Camellia, Cactacete, etc., the bracts also 
have been derived from the stamens; though it is 
possible that they have been derived from foliage-leaves 
and have later come to arrange themselves in "the same 
spiral series with the floral leaves; or, what is perhaps 
more likely, of the self-same bracts, some have come 
from the calyx and some from the foliage-leaves. 

The facts of floral morphology in the Ranimculacea? 
strongly support the view of the stamina! origin of the 
calyx. The presence of a petaloid calyx when the corolla 
is absent or represented by staminodes or nectaries, and 
the fact that staminodes and nectaries are of earlier 
origin than coloured petals, because moi-e nearly related 
to stamens and derived from them, show\s that the 
petaloid calyx (the almost constant concomitant of 
the staminodes, etc.) must be of earlier origin than the 
green calyx of the buttercup {iianunculns acer), etc., 
and that of most Dicotyledons. 

The following remarks on the genus Anemone from 
another publication by the present writer may be of 
interest: “In some species, as A. irirghuana, A. penn- 
'Sjilva'ivica, and A . TanHuculoides CciBYB is a single perianth- 
whorl of five coloured leaves, these being arranged, as 
in Galtha, etc., in a spiral ; the perianth is in this case, 
as in the other genera above-mentioned, obviously a 
calyx. In other species, as A. hortensis, A. nemo rasa, 
A. Ealleri, there is a distinct tendency shown towards 
the arrangement of the sepals in two distinct whorls, 
while at the same time one or two extra sepals* have 
been added above, wdth the result that there obtain, as 
in A. nemorosa, two whorls of three or four members 
each. A. sylvestvis sSovAs a transitional case, where 
the five sepals are, as it ivere, hesitating' whether to 

be whorled or spirally arranged on the axis. 

“ Now consider the very striking case of A.jtiponica 
or ol ■ A. steilaia. Here, to the original and primitive 

“The writer now holds that all perianth-leaves ahovo the five outermost 
are best regarded as petals. 
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o-merous calyx, a considerable number of members 
haye been added, so that the perianth frequently con- 
sists of so many as twenty sepals,* and it is, moreover, 
clear that these have been added from the stamens, 
by their metamorphosis, for, in the centre of the 
flower, transitional forms between stamens and sepals 
are always present, and we receive, as it were, ocular 
demonstration of the method of production of these 
sepals which from without inwards form a coii- 
touous spiral of similarly-constituted petaloid leaves. 
Ifut the most important fact has yet to be stated In 
A japomca two or three of the outermost sepals (as is 
also the case in Trollivs) are always slieiitly diffe- 
rentiated from the rest, owing- to their having, in whole 
or m part, a somewhat darker, purplish ^loration, 
and occasionally they exhibit a decidedly greenish tino-e. 

/ section of the genus known as KnowUonia 

(exhibiting also a polymerous calyx) these two or three 
outerm ost sepals a.re entirely green and hraet-lihe . Prantl 
accounts for the polymerous perianth of these forms 
by assuming that the single perianth of other species 
(which, on his view, is of bracteal origin) first multiplied 
Its parts and subsequently became differentiated, as 
regards colour and texture, into two distinct portions. 

i/f ^®f'^ovsky aptly suggests, this multiplication 
could hardly have taken place ex nihilo; on the con- 
traij, the extra sepals must necessarily have been 
erived by metamorphosis of the stamens [and it may 
here be added that multiplication of the perianth bV 
division of Its leaves (positive dedoublement) is mosd 
unlikely to have occurred, for the trend of floral evolu- 
tion has been quite in the other direction, viz bv 
tiision and abortion of members], and further, if ’the 
periantli be originally of bracteal derivation it would 
seem strange that single perianths of a green bract-like 
consistence are of such rarity in the order.” In 
A.japonica the outermost two or three perianth-leaves 
are, in many cases, of the same colour and texture as 
* See footnote on p. 128 

VOL. 11 . y 
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those furthei’ to the inside Avhich are formed from the 
stamens; they are also approximately of the same size, 
and are in the same spiral sei'ies. These facts being so, 
is it likely that these two or three outer sepals have 
had a different origin from the innermost ones ? 

In Salix the perianth (calyx) is in the form of mere 
glands ; Celakovsky saw these in “ a quite leafy” con- 
dition; Hegelmaier observed them united to form a 
kind of lobed ring. 

Biiaoteody. — The tendency in both floral and vege- 
tative shoots is to form new organs from above down- 
wards ; it is rarer for foliage-leaves or bracts to be 
carried upwards by suppression of internodes or other- 
wise. Hence the bracts of Anemone and the tulip are 
here regarded as having been derived from the calyx. 
In the tulip wm constantly see a sepal displaced down- 
wards (by development of an internode) and becoming 
foliaceous, while its place is taken by a ])etal, whose 
place in turn is filled up from the androecium ; this 
process involves an upset of the cyclic arrangement 
and consequent twisting of the peduncle. In support 
of this view^ it may be mentioned that in a plant of 
Anemone coronmia var. dhrysanthenidflora which was 
observed in Kew Gardens there was an extra whorl of 
three foliaceous bracts immediately above the normal 
one ; in other flowers the foliaceous bracts of the 
extra whorl are represented by petaloid leaves; or 
these leaves may form part of a third Avhorl slightly 
higher up still. Now, it is clear, or at least, very 
highly probable, that these extra whorls of bracts 
have been derived directly from the calyx, within 
which is a well-nigh inexhaustible su^iply of .stamens ; 
while it is very difficult to imagine how this entire 
involucral system could have been projected upwards 
from that of the foliage-leaves, tlie number of which 
is extremely limited. If this is the case, tlieii we must 
regard the normal trifoliate involucre a.s having also a 
floral origin, and not regartl the calyx as having l)ecn 
derived from the im^olucre. 
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The resemblance, alike in number, size, consistence, 
and position, of the bracts of Hepatica (often placed in 
the genus Anemone) to the sepals of Rami n cuius 
Ficaria would strongly suggest a cormnou origin for 
the two ; and if the calyx of some Rannncnlacese, e. rj. 
Anemone (to which Hepatica is closely allied), is mo'st 
probably staminal in origin, the same origin must be 
ascribed, directly or indirectly, to the calyx of all 
other members of the oixler* ; and hence it is most 
likely that the bracts of Hepatica are staminal in 
origin, and are not in process of giving rise to a calyx. 
Oelakovsky mentions that occasionally a fourth inner- 
most bract is added to the involucre" of Hepa,tica by 
transformation of the first or outermost sepal. 

It was observed in the marsh-marigold (Galtha 
palustris) that one of the sepals had become displaced 
down the peduncle for a distance of a quarter of an 
inch, leaving a gap in the calyx ; it still retained its 
yellow colour and consistence. 

Here also may be mentioned an example, received 
from Dr. Salisbury, in which one of the sepals of a 
flower of the harebell {Gampamila ro fun difolia) had 
become displaced 1 j- inches down the peduncle, leaving 
a gap in the calyx ; it had also assumed the size and 
shape of a foliage-leaf. 

Both these last phenomena may be regarded as of 
the nature of attempts to form bracteoles. 

These facts certainly seem to support the view that 
bracts (or bracteoles) have been (in the above cases 
at any rate) derived from sepals. This deduction will 
thus help to explain a phenomenon observed recently 
in a tulip-flower which consisted of the carrying-up 
of two bracts (by fusion, apparently, of their bases 
with the peduncle) to form part of the calyx. This 
may be regarded as a reversion, the bracts simply 
returning from whence they came. It can hardly be 

Celtxkovsky describes aiid figiires flowers of iJamcwcuZttSuF'tcarm in which 
two extra sepals^ making five in all {cf. Uanunculus acer^ etc.), had boon 
added by transformation of the petals. 
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held that the reverse phenomenon was occurring, viz., 
tliat bracts were being formed from the calyx, for the 
number of stamens liad increased from six to eight, 
indicating that it had been found necessary to trans- 
form two inner perianth-leaves (corresponding to the 
two extra sepals derived from bracts) into stamens. 
The extra stamens cannot otherwise be accounted for. 

Heteeosepalody. — In some zygomorphic flowers 
there are two kinds of sepals in the flower : the 
ordinary ones and those which are spurred. The 



Fia. llo.—Del;pliinium. Ajacis (Annual Larkspur). Flower with two 
extra sepal-spurs. Diagram. (After Praun.) 

abnormal cliange consists in the metainorpliosis of one 
kind into tlie other. 

Spur-formation. — In Delphinium, e. g. D. Gonsolida, 
the posterior sepal only is normally spurred ; in 
abnormal flowers one or more extra sepals may be 
spurred (fig. 115), even all five sepals may be spurred. 
Just the same kind of change may occur in the 
monkshood. {Aconihmi) . In the Indian cress {Tropseo- 
lum maju.i) two spurs were seen; they were situated 
between the posterior and lateral sepals ; normally 
there is a single spur in the median posterior position, 
which is often regarded as being formed by the whole 
of the median and by half of each lateral sepal, hence 
the phenomenon just mentioned may be due to the 
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division of tlie normal one, the products belonging to 
the posterior half of each lateral sepal. Buchenan 
described o-spurred flowers (fig. 116). In the vast 
majority of cases he observed that the presence of 
extra spurs was correlated with the complete absence 
of a bract. In some cases the extra spur or spurs were 
turned inside out and solid. In a 4-merous fiowei% in 
which the sepals wei’e diagonally placed, he found the 
single spur placed opposite the posterior petal. Such 
anomalous positions for the spurs as he repeatedly 


5 



116 nr 

Fig, 116 . — Tropmolum majus (Indian Cress). Flower with three spurs 
(sp) ox'iposite the petals (jp) ; s, sexmls. 

Fig. 117 .—Trap ssoliim majus. Peloric flower; no spur present. 

Diagrams. (After Buchenaii.) 

describes in his paper, as in the last-mentioned case 
and the one seen by the present writer, may probably 
be accounted for by the fact that the thi*ee posterior 
sepals completely dominate that region of the flower; 
the posterior portion of what appears to be the 
receptacle really represents the fused basal portion of 
the three sepals, and its coloration is the same ; and as 
the insertion of the posterior petals is a very slender 
one the basal spur-bearing portion of the calyx may 
actually overlap the petal-insertion, as would seem to 
be the case in Buchenau’s 4-merous flower. Such a 
condition of affairs would fullj^ explain the abnormal 
position of the spurs. In any case the view held by 
Buchenau, Damrner, and others, that the spur repre- 
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seiits an excavation of the receptacle (!) cannot here 
he followed. If it were so that would indeed be an 
aiionialy in the vegetable kingdom, for no parallel case 
to a phenomenon of that kind can any where be found. 
That the spur is really part of the posterior sepal is 
shown hj Pel argofiui III, a near ally of Trofceolum, in 
which the spur is undoubtedly an outgrowth of this 
sepal. 

In Pelargonutiii, liesides the posterior sepal (no. 2 
in the order of development), sepals 1 and 3 have also 
f-jeeu seen spurred. 

Where all five sepals, as in Delph/inium and Aeointum, 
are spurred, we have “ true pelory,” i. e. a change from 
the irregular or zygomorphic to the regular oi- actino- 
morphic flower, for it is to the presence of a spur in 
one of the sepals only that the zygomorphic condition 
is due. 

Then there are the rare cases in which spur-forma- 
tion occurs in the cal_yx, wdiere, under ordinary con- 
ditions, this whorl is quite devoid of such structures. 

Sommier and Hemsley describe spur-formation in 
the lateral sepals of a butterfly-orchis {lidtaiiihera 
chlorantha, var. tricnlcarafM^) (PI. XLII, fig. 2). 

Loss of Spar. — The converse change occurs when 
the posterior sepal completely loses its spur, so that it 
comes to resemble the remaining sepals. Here we see 
a second type of “ pelory.” This has been noted in 
DelpMiiiiim, Aconitiim, I'elargoninm (a terminal flower), 
the canary-creeper {TropseGlum. admicum), and T. majvs 
(fig. 117). In these the flow’ers were either terminal of 
lateral; in the first-named species some of the flowers 
remained partially irregular owing to lack of modifica- 
tion of the corolla. 

Zjigoiitorpluj. — Hildebrand and Vidal both observed 
remarkable, irregular flowers of Fuchsia in which, 
along with other changes in the corolla, the posterior 

Pheiiomena of this kiiid represont what is knO’ivn as false pelory ’* 
hoeavse the foliar organs which take part in it are not all of the same kind 
(in this instance two sepals and one petal). 
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sepals became enlarged , or, at the same time, leafy, 
and formed, with or without the petals, a kind of 
helmet. The flower was obliquely -ascending in 
position (PL XLII, fig. 3). 

Petai.ody. — This phenomenon, sometimes called 
calycantheniy,’’ occurs, as we have already seen, 
normahy in certain orders, e. cj. Ranunculacem, as in 
Repatica and Delplimwm and in Ribes^ Fuchsia^ etc. 
Often also the calyx is correspondingly enlarged, 
as in MnssiBuda and the milkwort {Poly gala). As 
examples of abnormal petalody of the calyx can be 
mentioned the “hose-in-hose” primrose, and a similar 
“sport” of Mirmtliis. The garden variety of Bhodo- 
dendron indicuui known as ‘^Azalea amcenad’ is 
characterized by having the same hose-in-hose coii” 
formation, and it is this, doubtless, to which it 
owes its specific name, for this feature makes it 
exactly twice as gay and beautiful as the normal 
form. Amongst the best-known cases of petalody of 
the calyx are those of the peach-leaved bell-flower 
{Oampamda^ persicifolia) and the Canterbury bell (0. 
Medium) ^t\\e coloured gamosepalous calyx, being widely 
outspread, giving some reason for the popular name 
“ cup-and-saucer,” Whether cases like this are to be 
regarded as reversions it is impossible certainly to say; 
the}?' surely tend to support the view expressed on an. 
earlier page that calyx and corolla have a similar origin; 
but this interpretation may clearly be applied to the 
instances of goldielocks {Banunctdiis auricomus), etc., 
where some or all of the sepals become petaloid, for the 
majority of this order have petaloid sepals. 

In certain orchids similar changes occur: Masters 
observed that in GaMleya> Trianse the median sepal had 
assumed the form of an ordinary petal ; flowers of the 
man-orchis (/I reruns have been seen with 

labelliform lateral sepals. Penzig noted the same 
phenomenon in the green-winged orchis (Orchis 
Morio). 

In Orchis laxiflora md Serapias cordig era it was seen 
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that lialf of each latei’al sepal nearest the labellumwas 
lalielliform. This phenomenon was also observed in 
lidilata. 

Forms of the snowdrop {Galanthm rdvcdia) Lave 
been seen in which all six perianth-leaves had the form 
and coloration of the petals, due to petaloid trans- 
formation of the usually white and larger sepals. The 
Saclisian explanation of these cases of the orchids 
and snowdrop, adopted by Goebel and others, is surely 
no explanation at all; the same material which normally 
goes to the building of a petal only has in these cases 
also been employed for that of a sepal, hence the 
petaloid appearance of members of the outer whorl; but 
tills proposition merely suggests the further question : 
what has directed this inflow of petaloid material into 
the outer whorl? and we are just where we were before ! 

Petalocly of the calyx seems to indicate community 
of origin of calyx and corolla, viz., from the androecium; 
that petal and sepal are one and the same organ ; ancl 
in this sense the phenomenon may be regarded as a 
reversion from the more recent differentiated condition. 

Staminohy. — This is much rarer. Gris records an 
instance of a flower of the mock-orange {Philadelphus 
speciosus) in which one of the divisions of the calyx 
bore ail anther-loculus. A flower of the Dutch clover 
{Trifolimn repens) was seen in which one or two of the 
semi-petaloid sepals bore anthers ; also tulips in which 
most of the sepals had lateral lobes (of which more 
hereafter) and one of them bore a fertile anther ; 
similarly-lobed sepals were seen in Grocus zonatns. For 
reasons which will appear later these lobed perianth- 
leaves of the tulip and crocus are here regarded as 
partial, imperfect reversions to the stamens from which 
they originally sprang. 

Magnus observed fusion of the odd sepal with the 
“columu_”_in the orchids Gattleya labiata &XLdi Triclin- 
piha toH'ilis; he attributes this to the pressure caused 
by the fused perianth- bases in the bud; but this would 
hardly occur unless there was an innate tendency, due 
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to tlie original stamina! nature of the sepals, to fuse 
with the “column.” Hence this may be included under 
“partial staminody.” 

The cases of staminody, somewhat uncommon tbough 
they are, certainly support the view that the sepks 
have been derived from stamens, and they therefore 
represent reversions. 

Oabpiollody. — This is perhaps somewhat more fre- 
quent. Laxton observed a flower of the garden pea 
{Pisiim sativum) in which some of the segments of the 
calyx of a second flower, formed by proliferation within 
the normal one, bore impei’fect ovules on their margins 
and their tips were prolonged into styles. It is not 
rare for the sepals of the tulip and crocus to become 
partially carpelloid, bearing ovules on their margins ; 
in these cases all transitions have been found between 
carpels and sepals. These phenomena cannot be held 
to be cases of direct reversion. But on the view that 
the calyx has been derived from stamens, and that, 
moreover, as we shall see later on, the latter have a 
very close affinity, and ai’e often interchangeable, with 
carpels, they may be regarded as cases of very indirect 
reversion. 

(2) OoBOLnA. 

Phyli.ody and Vieescence. — In Primula sinensis the 
petals showed but a slight change in this direction, 
being slightly enlarged and their upper surfaces green. 
In the primrose (P. vulgaris) flowers were seen AAdiose 
petals were of the normal size but quite virescent ; all 
of a yellowish-green colour, the stamens being, in 
correlation thei’eAvith, degenerated (PI. XL, fig'. 4). 
Flowers of the honeysuckle (Lonicera Perichpnennm) 
and florets of the Ileleninm -above described, haA'e been 
affected in the same way. In Pegunia I’eaixei one 
petal was half-, the other completely virescent. In 
Oattleya Tjodiiigesii all the perianth-leaves, except the 
lip, were in the form of narrow, virescent leaves, the 
flowers so affected being greatly dwarfed. Much the 
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same thing had happened to the perianth-leaves of a 
snowdrop {Galantliiis niailts) which had also become 
erect instead of spreading, and there was no difference 
either in shape or colour between those of the inner 
and outer whorl. 

As in the case of the caljx, according to the degree 
of change will be the greater or less resemblance of 
the modified petals to the foliage-leaves of the same 


Fig. 118 .— Eosa damascena (G-arden Rose). Sliowing normal calyx (ca), 
phyllody of petals (p), and proliferation into a secondary flower (. flf). 
(Mingay photo.) 

plant. The instances given above represent nierelj 
early stages in this change, which is usually spoken of 
as “ virescence.” As Mastei's points out, this term 
must be also applied to such cases as that of the 
“ nasturtium ” {Tro^asolum in which the fron- 

descent petals had not the peltate form of the foliage- 
leaves, but were spathulate, though with long stalks; 
but in other cases their venation was more like that of 
true leaves than of petals. The petals of Cruciferm, 
as Tubeuf mentions, often become green and much 
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altered in shape when the flowers are attacked by the 
fungus Chjdopus candidm. 

In a rose all the petals save one have been trans- 
formed into ternate foliage-leaves, and the stamens 
were changed in a similar way; the calyx was normal. 
The flower had proliferated to form a second flower 
whose calyx merged imperceptibly into the virescent 
superior carpels of the primary flower (fig. 118). 

Sqhamody. — In some flowers belonging to virescent 
heads of Trifolium repena the petals had become re- 
duced to membranous scales, a feature in correlation 
with the leafy development of the carpel. 

Sepalodv. — This is not common. A very good in- 
stance appeal’s to be that of the St. Valery apple, 
in which true petals and stamens are wanting, and 
the whorl of leaves succeeding and alternating with 
the calyx resembles it in the texture, colour, aild size 
of its members, these acquiring the same fleshy basal 
portions, which fuse together and adhere to the extra 
whorl of carpels. That this is the true interpretation 
of the St. Valery apple seems indicated from what ivas 
observed in a seedless Colorado apple which was wide 
open at the top, in this feature, as well as in the 
phenomenon about to be mentioned, being unlike any 
other apple ever seen. Alternating with the five sepals 
were five apparently partial tiny apples, each topped 
with a sepal. These must be regarded as the five petals 
transformed into sepals, each with its fleshy swollen 
base. Fig. 119 is from a photograph received from 
Mr. Watson, Curator of Kew Gardens. Special atten- 
tion may be drawn to the important bearing of tliis 
interesting phenomenon on the true interpretation of 
the normal pome-fruit. It shows clearly that the 
outer fleshy part really consists of succulent foliar 
bases. The fruit under consideration differs from the 
St. Valfry apple (1) in the succulent petal-bases 
remaining fi’ee and unfused; (2) in the fact that the 
stamens do not become changed into carpels; and (3) in 
the fruit being seedless, and open at the top. 
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Casparj observed in several species of tlie wliite 
■water-lily {Nymplisea) that the bract supplying the 
place of the anterior sepal, along with the two lateral 
sepals, became displaced doAvnwards on to the peduncle, 
leaving only the single posterior sepal over for the 
flower. As a result of this and to supply a fresh calyx, 
the four diagonally-placed petals of the first whorl 
became transformed into sepals. 

Celakovsky aptly points out that the flower of 
Ni/nifhiea is one of the best for show'ing how, by means 



Fia. 119.— P^nts iifaZus (Apple). Petals transformed into sepals, each 
with a fleshy base (= segment of apple-flesh). 

of the excellent transitions which exist, the petals are 
all derived from stamens. In Caspary’s abnormal 
flowers, therefore, we have a good instance of how 
sepals also ultimately have the same origin as petals, 
viz , from the stamens. 

The origin of a whorl of sepals from a coi-olla- whorl 
as a normal process is most admirably exhibited by 
the Cruciferaej as Celakovsky points out, the inner 
(transverse) calyx-whorl has here been derived by 
metamorphosis from the outermost corolla-whorl of the 
Papaveraceae. For the Cruciferae are a more recent, 
derived type than the Papaveracem, which come 
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very close to the Polycarp icge, having a perianth com- 
posed of three whorls of two or three (often in Pcqiai’er 
or lent ale) members each, of which the two inner ones 
are petaloid and the outermost is sepaloid. In the 
Cruciferse the extra petals were subsequently added 
by positive dedoublement of the two median petals of 
the inner whorl. 

A rather remarkable form of sepalody occurs in the 
double spurless variety of the columbine {Aquilegia 
vulgaris var. stelhita), in Avhich the usually spurred 
petals become replaced by spuidess, flat, sepal-like 
leaves.* Ti’ansitions have been obseiwed, moreover, 
between these two types of floral leaves. Both are 
equally derived by metamorphosis of stamens, and this 
affords another striking proof of the common origin, 
viz., from the androecium, of both calyx and corolla. 

Celakovsky mentions that occasionally the two 
outermost petals of the lesser celandine {Ramineulus 
Ficaria) become transformed into sepals, so that a 
5-mei*ous calyx of normal orientation is thereby formed, 
leaving five petals out of the original eight, and bring- 
ing this plant in that respect into line with Ranunculus 
acer, etc. In other cases extra petals were added from 
the androecium to supply the place of those passed 
outwai’ds (PI. XLII, figs. 6 and 7). 

There are varieties of Iris Ksempferi and I. iSieboldii 
in which the inner perianth-leaves or petals, instead of 
being erect and of a different colour, ai’e pi’ecisely 
similar to the sepals in their colour, shape, and 
position. 

0. de Candolle, as previously described, mentions 
the appearance of an extra set of pappus-hairs in the 
Edelweiss {Leontogjodkim alpimm) ; as he observed 
transitions between extra corolla-lobes and pappus- 
hairs, we must probably ascribe the phenomenon to 
sepalody of the corolla ; but a most unusual and 
remai’kable case thereof. 

^ But all but tbe five outermost members of the flower are best regarded 
as petals., , 
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When the corolla comes to resemble the calyx it 
must represent a further differentiation away from 
its original staminal structure, and hence this must be 
held to be a progressive phenomenon. 

All these instances support the view that sepals and 
petals are essentially the same organs and have had 
an identical origin. 

Heteropetalody. — Under this heading must be 
ranged those cases in which, in flowers normally pro- 
ducing more than one kind of petal, the one kind 
changes into the other ; also those in which the petals 
become changed into a form not normally found in the 
genus. 

In certain varieties of marguerite {Ghnjmnthemum 
fndcscem var.) and Pyretlirum the disk-florets of the 
head become enlarged and coloured white like the ray- 
florets, this I'epresenting a half-way stage towards 
complete “ doubling ” of the head in which the further 
character of zygomorphy is added to the disk-florets. 

In the snowball-tree [Vihurmm Ojndtis var. sterilis) 
all the interior flowers of the corymb have become 
enlarged and white in colour like the peripheral ones, 
which gives the striking, showy character to the 
inflorescence of this variety. Now this feature, in 
which all the flowers of the corymb are alike, is the 
normal one in other species, e.g. the laurustinus (V. 
Tinus) and F. mcmvcephalus, although in these cases, 
of course, none of the flowers is sterile. 

The same phenomenon occurs in cei-tain garden 
varieties of Hydrangea, the interior flowers of the 
corymb becoming as showy as the exterior ones. 

Labellum-pelory .^ — In orchids there are two kinds 
of petals : the ordinary, lateral ones, and the posterior 
median “ Jabellum.” The peculiar form of this latter 
IS held by some authorities to be due to the lateral 
fusion with the original ordinary petal of the two 
lateral stamens of the outer whorl. Rolfe describes a 
flower ot Gattleyci litMuita Laving an extra lip in place 
ot one of the lateral petals, this being supposedly due 
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to the fusion of the anterior stamen of the outer Avhorl 
(Aj) with the petal, for this stamen is absent from the 
column. In a flower of Cypripedivm insigiie the two 
lateral stamens of the inner whorl and Uo) were 
absent, and the lateral petals were transformed into 
labella (PL XL, fig. 5). In these we see, apparently, 
the labelliform character of the petal resulting from 
the fusion with it of a stamen. Yet it is doubtful if 
there is any real evidence in favour of the view that 
the labelliform character is due to the incorporation 
of stamens with a petal. 

Dendrohimii nohile var. CooksGiiianwu produces 
flowers in which the lateral petals are transformed 
into labella, or at any rate resemble them in most 
particulars. In a “ spike ” of another variety of this 
species all the flowers of one side were normal, while 
those of the other side had labelliform petals ; in one 
of the. flowers one of the petals retained its normal 
form and colour. In both varieties of JDendrobiiim, 
the “ column ” was perfectly normal ; hence there can 
be no possible question of anthers fusing with the 
petals to form the labella Examples of this kind tend 
clearly to show that labellum-formation is an ordinary 
form of heteropetalody, comparable to the change of 
one perianth-leaf into another, either of the outer or 
inner whorl. 

Theory of the Labellum . — The points brought for- 
ward in favour of the .Brownian and Darwinian hypo- 
thesis for the origin of the labellum, viz., by the 
incorporation of stamens with an ordinary petal, are 
the following : 

1. The vascular cords which correspond to the two 
stamens A® and pass, in many orchids, into the 
lateral regions of the labellum. This, however, is of 
no final value, for in other orchids the same cords are 
seen to be attached to those supplying the column. 
Moreov^er, the position of vascular strands cannot be 
allowed to be a factor in solving morphological 
problems. 
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2. In cases where the labellum is siippressed, or in 
the form of a lateral petal, stamens A and A some- 
times reappear. Bnt this is far from proving that 
they Avere ever fused with the lahellum. Moreover, 
in the second alternative the change is merely that 
towards the primitive, regular floAver, as in Aposta- 
sies, and in the first alternative the change can be 
explained along the lines of correlative development 

of organs. . . 

3. 'Magnus describes a flower of Orchis pa/pikonaxea 

in which anther-formation occurred on either basal 
edge of the labellum in most of the floAvers of an 
infloi’escence. This case is certainly in favour of the 
popular hypothesis. It Avould seem, hoAvever, to be 
the only one known of the same nature. It can quite 
well be interpreted in another AAmy, auz., as a partial 
reversion, such as we so often see in petals, to the 
original stamina! nature of the whole labellum. Both 
His and R. Brown describe transformation of the 
petals into stamens. 

4. In the flowers of Gii])ripeclmm insigne (PI. XL, 
fig. 5), recently seen at KeAV, in Avhich the two lateral 
petals were changed into labella, it is true that the 
normally fertile stamens cd and of the inner whorl 
Avere absent. But this does not prove that they have 
entered into the construction of the extra lips. It is 
probably simply a case of correlative development : 
the extra lip-formation involving economization of 
material in other, closely contiguous, parts of the 
flower, and this has meant suppression of the tAVO 
stamens. Besides, on the Brownian and Dainvinian 
theory for the formation of each lip two stamens are 
reouired, whereas there is only one stamen available for 
fusion Avith each petal in the proper position. To 
suppose that each of these stamens has become divided 
into two for the purpose is an assumption for Avhich 
there is no evidence whatsoever. 

Foints against the theorij . — The facts and argu- 
ments which decidedly seem to tend towards disprov- 
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ing the accepted theory and to support that advanced 
by Oriiger, are the following : 

1. There is no more a priori necessity for regarding 
the labellum of orchids as a compound structure than 
there is for holding the same view with regard to a 
perianth-leaf of complex organization in any otlier 
plant, e. g. the outer perianth-leaves of Iris, the 
nectary-petals of Aquilegia, or the posterior sepal in 
Delqohinmm or Aconitum. No special hypothesis is 
required to explain the presence and structure of the 
labellum. 

2. Wydler found in the bird’s-nest orchid (Neottia) 
that the stamens A® and A'^ were present, and incom- 
pletely fused with the column, yet “ the perianth was 
quite unchanged and retained its irregularity.” Tliis 
fact shows that the labellum can be produced without 
the intervention of stamens A® and A®. 

3. Hansen described in the ‘ Gardeners’ Chronicle,’ 
and Masters and Penzig describe the same thing, a 
flower of Phaj'ns granclifolms and one of Oclontoglossmn 
crispum possessing three labella ; the stamens A^ and 
A® not only being present and entirely distinct from 
the labellum, but being themselves transformed into 
labella. 

The flowers of two varieties of Dendrobium nobUe 
have been described above in which three labella were 
present, the “ column ” being normal. 

Cases like these are sufficient to entirely dispose 
of the hypothesis of Brown and Darwin; the facts 
indeed speak for themselves. It might be supposed, 
possibly, by some enthusiasts for the orthodox view, 
that the normal labellum, in the absence of the help of 
its usual lieutenants A^ and A*, had obtained, for its 
development, that of P of the inner whorl, while the 
two extra labella had similarly arisen through the 
timely resurrection of cd and a^. But apart from the 
fact that a labellum, on the accepted theory, requires 
two stamens for its adequate formation, this forlorn- 
hope-position is at once destroyed by the facts observed 
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by Masters in a flower of Ov/pnperZw/.w which 

contained two fertile median stamens, A and n 

the remaining four were all m the 

Here there is no increase of f th^re 

are accounted for in one way or 

remain over no possible agencies by \vhicli the noimai 
or the abnormal labella could be formed along orthodox 

I I y\ ^ C2 

Developmental data, as Pfitzer points out, are 
against the ordinary view. Payer, in studying the 
flower of Galanthe, as typical of the rest of the oi dei , 
found that the stamens and A" whorl 

developed quite separately from the labellum, which is 



Fic4. 120— Viola tricolor (Pansy). Pelorie flower, with all petals 
spiirred. Diagram, cp, whorl of carpels attached to stamens. 


typically organized while these two stamens can be 
observed as distinct structures. 

Spur-pelimj—ILemslej describes this feature in the 
lateral petals of all the flowers of an inflorescence of 
the butterfly-orchis {Plat anthem chlorantha) : a very 
rare case. 

In other cases that half of each lateral petal which 
is nearest the labellum becomes labelliform, the other 
half being unchanged- 

Mr. Weathers sent a sketch he made oi Angrsecim 
gesqidpedale with a spurred lateral petal, a unique case 
for this genus.* 

In the pansy {Viola tricolor), besides the normally- 

* Eecorded in " Proceedings of Scientific Committee R. Hort. Soc,/ 23rd 
April, 1892. 


METAMORPHOSIS. 


147 



spurred anterior petal, the four remaining ones also 
bore spurs, thus giving rise to a peloric flower. 
Owing to the fact that the two lateral anterior sepals 
were fused together, the spur of the anterior petal was 
turned inside out (fig. 120). 

The best-known cases of |)elory ai-e those of the 
toadflax [I/maria vulgaru) and the'snapdragon {Avfir- 
rhinmn magus ) ; in these, besides the normally-spurred 


Fig. 12,l.~-LinaTia vulgaris (Toadflax), a, peloric flower with all 
petals spurred ; b, normal flower. (E. J. Salisbury photo.) 

anterior petail, all the others are also spurred, at least 
in the completely peloric flowers (fig. 121). Fre- 
quently all the flowers of the inflorescence are peloric ; 
this fact, combined with the totally different appear- 
ance, as compared with the normal, which peloric 
flowers present, led Linngeus, Adanson, and Jussieu 
to suppose that the peloric form of Linaria vulgaris 
was a cross between this and some other species. 
Sometimes the terminal flower only is peloric. 

In Calceolaria pelory is not at all uncommon. 
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Schauer and Moquin-Tandon observed in Aconitmn 
Sto^M-kmnnm that all the petals (in the normal flower 
very small, flat structures) were provided with spur- 
nectaries, this being evidently correlated with the 
complete absence of a spur in the calyx, ilie iioinial 
flower of the columbine (Aquilegia) may be compared 
with these cases of spur-pelory. 

Spurless Pelory.—ks the increase of spurred petals 
constitutes one type of pelory, so the loss of the spurs 
in the one or more petals which possess them consti- 
tutes a second type, just as we saw also occurred 

with the calyx. • i zm vt tt 

This type has been seen in the violet (vl. A-L/il, 

fig. 4), and in Linaria vulgaris. In orchids the 
labelluin sometimes becomes replaced by a petal in 
all respects resembling’ the lateral petals. In Crynina- 
denia and the marsh-orchis {Orchis latifolia), howmver, 
the labellum, although losing its spur, has become 
different in form from the other petals. T he peloric 
condition in abnormal orchid-flowers, in vyhich all the 
petals are alike, producing a “ regular ” corolla, is, 
of course, a reversion to the primitive condition which 
actually occurs normally in the most ancestral group 
of all, viz., the Apostasiese, in wdiich Apostasuo has a 
perfectly regular perianth and Neimiedia a sub-regular 
one. 

In Delphinium the two posterior petals, which are 
normally spurred, with their spurs inserted in that of 
the posterior sepal, completely lose them in peloric 
flowmrs. 

Miscellaneous PeJfory.— Leaving the spurred flowers, 
we come to another type of zygomorphic flower in 
which there is a greater amount of differentiation 
among the petals, as in the group Papilionacese of the 
Ijeguminosse, where three kinds occur in each flowmr, 
viz., the “ standard,” “ wings,” and “ keel.” _ Insuch a 
flower pelory or actinomorphy may arise in two 
ways : (1) the “ wing”- and “ keer’-petals become 
developed exactly like the “ standard,” giving rise to 
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“ vexillar-pelory,” as lias been seen mLupmus poly - 
phyilits, Gytisiii^ Laburnum, Trifolhim repeiis, and 
Glitoria ; (2) tlie “ standard ” and “ keel ’’-petals 
become developed like the “wings,” giving rise to 
“ alar-pelory,” as in Oenista gemiemfis. In these peloric 
flowers it was noticed that all the stamens were free. 

In the Labiatse three forms of pelorj have been 
observed. Pejantsch has paid special attention to the 
matter in this order. He found that the peloric 
flowers were nearly always terminal to the main axis 
of the whole inflorescence, rarely lateral (PI. XLII, 
fig. 5) ; and the sepals of such floAvers often leafy 
and four in number, decussating Avith the t\Am upper- 
most pairs of foliage-leaves. Occasionally the peloric 
flower was the terminal one of a lialf-verticillaster. In 
most cases all the petals resembled the lateral petals 
of the lower lip. In rarer cases, e. g. in the lesser 
calamint {Galamintha Nepeta) they all resembled the 
middle lobe of the loAAmr lip, very rarely the petals of 
the upper lip. 

Peyritseh also obseiwed in Salvia Pitcheri and the 
Avild sage {8. pratensiu) terminal bisymmetric peloric 
floAvers in Avhich tAVO opposite petals resembled the 
lateral lobes of the lower lip of the normal floAver, 
Avhilat the tAAm others resembled the middle lobe of 
the lower lip. Such flowers Penzig terms “hemi- 
peloric.” 

In terminal peloric flowers of StiT^^tocarpiiu (Ges- 
neruceae) the dark-purple coloration of tlie three 
anterior petals has occurred also in the two posterior 
ones. 

The most commonly cultivated and most striking 
foi’in of the “ Gloxinia” (Siimivgia specio.sa) is that in 
Avhich the floAver is erect and peloric, instead of having 
tlie position and shape of all other normal flower's of 
the same order (Gesneracere). 

In the Composite Ave frequently find the occurrence 
of pelory in the corolla of the normally ligulate ray- 
floi’ets Avhich then become not only actinomorphic, but 
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gi-eatlv I’educed in development, and more or less yellow 
or greenish, as in a variety of the feverfew {Pjire- 
flinim Parthmium var. clificoid eum) , and of the ox-eye 
daisy {Ghri/santhemrmi Leucantliemimi . diiicoideiim) ; 
in this last genus we have an instance of a character 
appearing as an abnormality in one species which in 
another species, viz., G. flosculosnm (Plagius virgatus) 
is a perfectly normal feature. There are also the 
varieties discoidea of tlie chamomiles {Matricaria 
Ghamomilla, M. imdora, and Anthenris montann), and 
of the ragwort {Senccio Jacuhsea ) ; this last represents 
a condition which is normal in the common groundsel 
is. r.ulgaris). Robbins describes pelory of the 3-lobed 
corolla of the ray-florets of Gaillardia aristata which 
became tubular and 4-lobed ; this case thus exhibited 
partial dial 3 nhs of the ligula: the fifth lobe still 
remained unindividualized. 

General Goncksions on Pelory . — The change from 
a zygomorphic to an actinomorpiiic condition it is safe 
to regard as a reversion, for the former is certainly 
secondary and not primary. This conclusion applies, 
however, to the inere change as such. But the par- 
ticular form which the flower or some of its parts 
assumes under the change cannot by any means in all, 
or even most, cases be regarded as“ partaking in the 
reversion. Possibly the spurless form of perianth- 
leaves in certain peloric flowers may be, and probably 
it is, ancestral, for the spurred perianth-leaf is a 
secondary structure. This will apply to otlier cases 
of simplification of perianth-leaves. On the other 
hand the acquisition of spurs by the four normally 
spurless petals in Linavia and Viola must be regarded 
as a p’ogressive and not a reversionary phenomenon, 
the form of the petals in vexillar- and alar-pelory of 
heguminous flowers must be envisaged in the same 
as also^the “ henh-peloric "^ 

ciiici tii6 regular rQjj-jfiorets of CJonipositg6^ 

It may^be concluded then, that in the peloric flowers 
here treated of there is a most evident and interestino- 

'■ 'O'..'.' 
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admixture of ancestral and progressive cliaracters. 
But this is merely what we find in so many other 
abnormalities. 

Vuillemin has recently enunciated, in an ingenious 
paper, the view that peloric flowers are in all cases 
due to “ gamo-gemmie,” i. e. the “ intimate association 
of two or several floral rudiments.” He ascribes the 
phenomenon to Synanthy which has become so inti- 
mate and complete that the final result is, to all 
appearance, a single flower. He classes all peloric 
flowers side by side with the case of the large terminal 




Fig. 122. — Begonia. ZygomorpMc corolla in male flowers. 

(After Hildebrand.) 

“ peloric ” flower of Digitalis.'^ His attention was 
concentrated mainly on the genus Linarla.. 

It is, however, difficult to see any evidence for the 
existence of fusion of two or more flowers as a mode 
of formation of the majority of peloric flow’ers. 

Zygomorplty . — Vidal and also Hildebrand observed 
irregular flowers in Fuchsia in which, in one case, the 
anterior petals were enlarged, in the other the upper 
median petal was very large as compared with the 
three remaining ones ; the petals in each flower formed 
with the upper sepals a kind of helmet. 

Hildebrand also observed in a Begonia that the 

* For tlie treatment of this case in the present wort, see under Fascia- 
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terminal male flower, in the case of three inflorescences, 
which normally consists of two inner smaller and two 
outer larger petals, and is perfectly horizontal, had 
became vertical in position and quite irregular, con- 
sisting of a large, helmet-shaped upper and a smaller 
spoon-shaped lower petal, which latter was notched at 
the apex (fig. 122). This case is introduced here as 
an example of the corolla as a whole changing from 
the actinomorphic to the zygomorphic condition. 
There does not, however, appear to be any evidence 
to show that the individual petals, as in all the in- 
stances described in the previous section, have under- 
gone any transformation ; the change seems rather due 
to the fusion of the two petals respectively in each pair : 
the two smaller lateral and the two larger median. 

In the so-called “ double ” Ghryscmtheinum and 
Pyrepmm the change, which has, of course, no con- 
nection with true doubling (transformation of stamens 
or carpels into petals), is due to the regular tubular 
corolla of the disk-florets becoming irregular and ligu- 
late like that of the ray -florets. We thus see that 
such capitula assume under abnormal conditions a 
chaiacter which occurs normally in the tribe Ligul^e- 
florse. In some varieties of these two plants the disk- 
florets, normally small and yellow in colour, may not 
change to the extent of becoming irregular, but their 
corolla may simply become much enlarged and white 
m colour. In those which become ligulate the enlarge- 
ment of the petals is accompanied by fusion of all five 
to form the anterior ligula. 

In the groundsel (Senecio vulgaris) the ray-florets 
have normally a tubular corolla indistingnishable 
from that of the disk-florets. Occasionally abnormal 
capitula have been seen in which the ray-florets 
uevelop a ligulate corolla; and this feature is of 
course, a normal one in other species, e. g. S. Jr„vh;va 
in certain species of Viburmmi, e.g. the guelder-rose ; 
(I. Opiins), the outermost flowers of the corymbose 
inflorescence are, as compared with the inner flowers. 
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much enlarged, white-coloured, sterile, and often 
slightly zygomorphic. The same type of corolla may, 
in abnormal eases, as in the snowball-tree (F. Opiilua 
var. sterilis), extend to all the inner flowers, so that 
the inflorescence is sterile throughout ; the flowers 
composing it are, however, hardly zygomorphic, or 
only slightly so. This is compai’able, so far as the 
change in the corolla is concerned, to the “ doubling ” 
of the Ghrysantliermim-heads. 

Camus* observed, in the already zygomorphic 
flowers of Viola odorata, that this feature was accen- 
tuated by the reduction of the two posterior petals to 
quite small, ligulate organs. Penzig points out the 
interest of this as lying in the fact that this character 
of the posterior petals is the normal one in the genera 
AoicMetea, Gorynostylis, and some species of lonopsi- 
dium of the same order. 

All cases in which either the corolla as a whole, or 
the individual petal, undergoes a change from the 
actinomorphic or a simple form, to the zygomorphic or 
a more complex form, represent a progressive pheno- 
menon. 

On the other hand all cases of simplification of the 
flow'er, as when the zygomorphic changes into the 
actinomorphic, as when a perianth-leaf loses its spur 
or its otherwise highly differentiated shape, must be 
regarded as reversions. 

STAMiNODr. — This phenomenon is perhaps not quite 
so common as one might expect. A good case is that 
mentioned and figured by De Candolle in the shep- 
herd’s-purse {Ga^pseilla, Bursa-pastorin), in which, in 
place of the usual six, there were ten stamens ; the 
four extra stamens were the outermost, and occupied 
the place of the absent petals, being due to their 
transformation (PI. XLIII, figs. 1 and 2). 

llattamlier observed in some very closely sown, and 
therefore etiolated specimens of Papaver 'inalrse.floritm, 
that the flow'ers had only two narrow petals, the 

* Camus’ paper lias not been seen; 
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two innermost having been transformed into two 
short thick stamens. This is exactly what has occurred 
normally in Bocconla, but in this plant the outer whorl 
of petals has become similarly transformed, so that 
this genus is normally apetalous. 

A very interesting case in the foxglove {Digitalis 
pnrpayea) has lately been described and figured by 
Miss E. Saunders, and the present writer has also 
seen specimens from the same source. In some plants 
all the flowers were devoid of a corolla; in the 
extreme cases all five petals were changed into stamens. 



so that such flowers -were enneandrous ; but the most 
frequent were those in which only the three petals 
of the lower lip Avere so changed, yielding hept- 
audrous blooms ; also intermediate forms occurred 
between these trvo (PI. XLIII, figs. 3 and 4, and 
fig. 123 in text). 

Eichler observed that the spurred petals in Aqnilegia 
had become changed back into stamens. Their normal 
form is sufficient indication of their erstwhile staminal 
oi’igin, and this abnormal change in tlie opposite 
direction is merely a substantiation of that idea. 

Celakovskj obserAmd that in Oeratocephaliis ortho- 
cents and the mouse-tail {Myosurus minimus) 1-3 of 
the five petals had become changed into stamens, 
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wliicli wei’e inserted in the f cycle proper for the 
corolla ; they wei’e shorter than the otlier stamens ; 
this also is a case of reversion. 

A curious horticultural phenomenon was described 
by Violle in the rose. A very strong specimen of the 
“ Gloire de Dijon ” suddenly pi-oduced on all its 
branches completely “single” flowers; eight days 
later the usual “ double ” flowers were formed on the 
same shoots. 

Partial transformation of the petals is not very 
infrequent. In Gloxinias all the petals showed traces 
of anther-formation in the form of a white stripe 
running up from the base and terminating half-way 
up the petal in a small projecting lamina ; others bore 
two rather well-developed anther-loculi in the very 
middle of the petal. 

In some flowers of Croetis zonatns the petals were 
trilobed,and in some of these the middle lobe consisted 
of an anther. 

Henslow describes flowers of the potato in which 
the petals were almost completely changed into 
stamens. 

In a diseased fuchsia, in which most of the flowers 
were smaller than in the normal healthy plant, the 
petals were half-staminate in character, having long 
stalks and bearing venti’al outgrowths. In one case 
half of the petal wms represented by a long-stalked 
anther. 

Partial staminody of the petals is a constant feature 
in Amelandder ohlongifoUa var. micropetala. 

Eichler and F. Miilier record that in some abnormal 
flowers oi Al'phiia (Zingiberacem) the petaloid structure 
(labell urn) resulting from union of the two anterior 
stamens of the inner whorl, became, not only resolved 
into its original constituents, but these resumed their 
former character as fertile stamens (see page 84, 
fig. 95). 

Ill the curious fasciated flower of 8 Alla described 
on pages 48 and 49, all the petals bore anther-vestiges. 
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In a peculiar yellow-flowered variety of the potato 
(a faint lilac and white tinge was also present), which 
was investigated in Messrs. Sutton’s seed-trial grounds 
at Reading, the petals were all reverting to stamens, 
their yellow colour being due to this fact ; in any 
given flower one or more petals were connivent towards 
the centre just like the normal stamens of all Solan- 
ace« ; all five petals had vestiges of mai’ginal pollen- 
sacs, the ventral ones being absent, but represented 
by several small ridges or inequalities on the upper 
surface of the petal. 

Streptocarpus has a habit sometimes of developing 
as enations on the outer surface of the two posterior 
petals two smaller petals with inverted orientation ; 
occasionally, as in the flowers received from Mr. J. W. 
Odell, these enations are in the form of stamens,* 
more or less imperfect, and often showing transitions 
to petals. 

Morphologii of the Corona of Narcisstis. — An oppor- 
tunity has recently occurred of confirming the con- 
clusions arrived at by Celakovsky (see infra) with 
regard to the origin of the corona in Narrikm-s ; and 
this in an unexpectedly interesting manner. Two 
abnormal flowers of N. Psendo-nareiKsns var. tridyynus 
De Graaff were examinedf in which the three sepals, 
the androecium, and the pistil were normal. But the 
three petals were all partially transformed into 
stamens, and it was owing to this fact that, as it so 
happened, the nature of the corona became revealed 
in its true light. In each case the corona of each 
petal was bilobed, and it was confined to the petals, 
the sepals being devoid of it; as each petal had its 
own individual corona it is obvious that the normal 
corona had become split up. In both flowers the 
corona of each petal was seen to be an intermediate 
structure between a petaloid ligular outgrow'th from 

* A fact which supports the view, set forth above, that sucli “ enations ” 
really represent an extra whorl of floral leaves. 

t Obtained from Mr. Chittenden, hon. secretary of the Soientiflc Com- 
imttee, R. Hort. Society. : ^ ^ 
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tbe upper surface of tlie petal and the basal lobes of 
the versatile anther ; in just the same Avay as the 
organ bearing it was an intermediate structure between 
a petal and an anther. In one petal the corona-lobes 
were each obviously direct downward extensions, in 
petaloid form, of the anther-lobes, while at the same 
time continuous on the outer margin with the normal 
ligular outgrowth from the petal; and this outer 
petaloid portion of the corona was a result of the outer 
petaloid portion of the anther. This was, perhaps, 



FiGr. 124 . — Narcissus Pseudo-narcissus, a, Staminoid petal showing 
corona as a downward prolongation of anther-lobes; h, The 
extreme petaloid portion of corona’’ upwardly directed, p, petal ; 
an, anther ; con, connective ; co, corona. Slightly schematized. 
(From " New Phytologist.’) 

the best case for demonstrating the absolute oneness 
of the anther-lobes ■with the corona, the texture and 
colour of the normal corona being always present. In 
another petal, besides the downward-pointing narrow 
anther-lobes having the colour and consistence of a 
corona, there were two upwardly-directed, broad, 
petaloid lobes as well, so that in this case the corona 
was divided into two parts, exactly corresponding to 
the two pai'ts into which the petal was divided, viz., 
upper anther-lobes and lateral petaloid portions. In a 
third petal the basal anther-lobes were partly polleni- 
ferous and partly corona-like (fig. 124), 

A flower of another variety, sent by the ' Gardeners’ 
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Obronicle,’ was also examined, in wliich each perianth- 
segment bore a distinct bilobed portion of corona 
(corresponding to the bilobed basal part of the 
versatile anther) ; in the case of one such bilobed 
individualized portion of the corona, each lobe had on 
its inner margin an infolded portion, adnate to the 
upper sui'face of the corona for some distance below 
the point of union of the lobes. Such a bilobed 
corona-segment attached to one of the perianth- 
segmeuts clearly, therefore, repiresents a transitional 



Fig, 125. — Narcissus JPseudo-narcissiis var. Periaiitli segment (») 

%vitli its bilobed corona-segment (co), showing transitioirto anthm’- 
structnre. Semi-diagramniatic. (From "New Phytologist.’) 

structure between two basal anther-lobes of the versa- 
tile anther, of which the perianth-segment represents 
the wanting apical pai’t (fig. 125 ). 

The true morphological nature of the corona would 
seem, from these abnormalities, to be now clearly 
elucidated. 

But the point of chief intei'est has yet to be men- 
tioned. In the flpwers from whose structure Cela- 
kovsky deduced his remarkable conclusions it was the 
petaloid stamens which exhibited the transitional con- 
ditions of the corona, and from which he further 
deduced the staminal origin of the perianth. In the 
flowers above described it was the staminoid petals 
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which exhibited the interesting transformations in the 
corona, which is thus changing back to its original, 
primitive condition, viz., of basal anther-lobes. 

( Oelakovskj’s view of corona-morphology becomes 

thus doubly supported, viz., by the occurrence of 
transformations of one and the same organ which are 
taking place in both directions ; progressively and 
retrogressively. 

There is one further point of importance to be 
noted. In the change which is under way, whereby 
, the three petals become partially transformed into 

I stamens, the entire corona of the flower becomes 

involved, the sepals being left without any, from which 
it might be reasonably deduced that in A'lircissns the 
normal corona is an outgrowth of the corolla, only, and 
that the sepals, although equally derived from stamens 
: possessing versatile anthers, no longer possess, if they 

f ever did, any structure corresponding to the basal 

I ^ lobes of the anther. The corolla-lobes of other genera 
of Amaryllidacem, although derived by transformation 
of versatile anthers, are also devoid of any trace of a 
ligular outgrowth. On the other liand Celakovsky, 
from a study of abnormal flow^ers of N. Tdzetta, found 
i that the calyx possessed a corona as well as the corolla ; 

* but that in some of the double flowers, in which the 

stamens produced corona-structures, that of the calyx 
was either gi’eatly reduced or entirely suppressed. 
Hence it would be best, on the whole, to regard the 
calyx-corona in the flowers of N. Pseudo-narcissus 
var. above described as having also become suppressed 
owing to the changes undergone by the corolla. In 
the flower sent by the ‘ Gardeners’ Chronicle,’ how- 
ever, each of the six perianth-segments had its bilobed 
corona-segment. 

In a flower of an Odontoglossnm, reduced in size from 
the normal, sent from the Royal Horticultui'al Society’s 
Gardens at Wisley, the three petals were changed into 
stamens, although these still remained partly petaloid 
and the labellum could be distinguished by its yellow 
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ventral ridges. ' The column was normal. What must 
doubtless, be regarded as the same phenomenon, al- 
though in less accentuated form, is afforded by ’the 
extremely rare case of Odmitoglossum crispmn var 
“Lady Jane,” a “spike” of which Mr. Rolfe received 
recently from Messrs. Charlesworth’s nurseides at 
Hayward’s Heath. All the flowers on the plant are 
alike in this respect, and the same character reappears 
year after year. Each of the three petals, includim^ 
the labellum, possesses a fully-formed, pollinia-bearino- 
anther of two loculi, situated at the apex of the petaL 
the labellum possesses its usual ventral rido'es; the 
lateral petals have become, quite unlike those of the 
normal flower, thickly blotched with purple; all three 
petals are considerably reduced in size. The “column ” 
has remained perfectly normal, hence there is no 
“ wandering ” of anthers from this part of the flower 
into the petals. Everything, therefore, points to the 
conclusion that this is merely a case (rare thouo-h it 
be under this form, in orchids) of partial staminody 
of the petals, hence a reversion ; in fact the flowers of 
this variety are regarded by cultivators as partially 
peloriate Magnus observed that in the orchids Pham 
InrJiopiha, Ziigopetalim, and GaMlei/a the lateral petals 
were not only changed into stamens, but, like kese 
were also fused with the “ column.” Sometimes, as 
seen m Zygopetalum, the labellum does the same thino- 
and at the same_ time forms anthers. Sometimes, how- 
ever, as m Gatfleya. Mossi^, the petals fused with the 
column did not form anthers ; but the fact that in other 
cases they do so seems to show the near alliance of 

All the T"" “‘i petals with stamens. 

All the above phenomena may be regarded as direct 

reversions, partial or complete, of the petals to stamens- 

the 01 gans from which they originally sprang-. 

icnown m the tulip and crocus in which the petals bore 

STpTi?- f oftbe Hee! 

peony (P, Moutan) which had on one side the consis- 
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tence, coloux’, and hairiness of the carpels, and bore 
ovules below the stiginatic margin ; he also saw ovuli- 
ferous corollas in Ithinmithns and Stachys sylvcdica. 

Lutz describes flowers of Crocus sativus and grmam 
in which stamens, perianth-leaves, and even the bracts 
bore stigmas. 

(3) A-NDROEOIUm. 

Phyllody. — The stamen, as Masters points out, is so 
much farther removed in modifi.cation from the original 
leafy ancestor that its backward change into the latter 
must inevitably be a correspondingly profound one, and 
less frequently occurring than the same change in sepals 
and petals. Wolff, Goethe, and Linnaeus held that the 
stamen was of the essential nature of a foliage-leaf, 
highly-modified structure though it be, and bearing no 
resemblance whatever thereto. 

As will presently be shown, its exact homology with 
a foliage-leaf can only be demonstrated by means of 
teratological phenomena. Developmental data are in- 
sufficient for this purpose, and moreover wholly mis- 
leading. 

Oelakovsky distinguishes two main types of phyllody 
in the stamen. Firstly there is the “ acrothecal,” in 
which the loculi of each theca remain united at the 
base and become at an early period leafy in this region, 
forming a 4- winged bilaminar leaf, while the pollen- 
bearing portion of the anther occupies the apex of the 
stamen. Secondly, there is the “ basithecal ” type, in 
which the loculi of each theca become separated at an 
early period, and, especially the marginal ones in the 
early stages, extend, in an unaltered and pollen-bearing 
condition, to the base of the anther-blade; on the other 
hand the anther-blade, in its upper portion, becomes 
broad and leafy (PI. XLIII, figs. 5 and 6). 

In one plant or another all stages have been seen 
between the normal 4-locular anther and an ordinary 
flat green leaf, 
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TEE TEEOBY OF ANTEEB-8TBUGTUBE. 

Morphological Structures of the Upiper Surface. 

In some of the structural stages, as in those of 
Dictamnus figured by Celakovsky, it is clear that two 
of the loculi are represented by the leaf-margins, and 
the other two by laminar outgrowths from the upper 
surface of the leaf (PL XLIII, fig. 7) ; in more advanced 
stages of the metamorphosis these laminar outgrowths 
dwindle in size and eventually disappear. He also has 
figured, and the present writer has also observed, as 
described in Vol. I of this work, similar outgrowths 
from the upper sm’face of foliage-leaves in Phlox 
paniculata {demssata) (PI. XLIII, figs. 8-10), and they 
are also found in Saxifraga ligiilata (Pl.XLI. figs. 5-7) 
and the lower surface of the leaves of the Indian knot- 
weed [Polygonum cuspidatum). 

Celakovsky describes a most interesting abnormal 
leaf of Eieracimn glandxdoso-dentatum (PI. XLIII, figs. 
11 and 12) which was forked at the apex for a short 
distance, the inner margins of the two free lobes so- 
formed being inrolled, and these inrolled mai’ginswere 
continuous with those of two median ventral outgrowths 
extending from the base of the two lobes to more than 
half-way down the leaf ; this structure he explains as 
due to dichotomy of the leaf having occurred as far as 
the extent of the ventral outgrowths and inrolling of 
the inner margins of the two lobes so-formed, and to a 
subsequent fusion of the lobes as far as the present base 
of the fork. At the base of this same Hieracium-lea£ 
is a small ventral lobe, with its upper surface directed 
inwards, which is quite comparable in position to the 
ventral fertile spike of the Ophioglossu'in-STpovo'phjll. 
Xow he imagines that anther-structure might have 
been brought about by just such a transformation in 
the upper half of a leaf as has here been described, 
coupled with a further dichotomy of the whole leaf so 
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far as the base where the inner margins so-formed 
grew out as a pair of leaf-lobes whose inner margins 
became united with those of the main leaf resulting 
from its dichotomy, and, at the same time, with the 
two inrolled margins of its apical portion ; the 
two lobes of the dichotomized main leaf then becoming 
reunited, a structure would result supplying the 
two median ventral laminm into which it has been 
shown that the median antlier-loculi may become 
transformed. The dichotomy, with the exception of 



Fig. 126 . — Ulmus sp. (Elm). Dicliotomized foliage- leaf with infolding 
margins of the apical lohes. upper surface j lower surface. 

(G. S. Saunders.) 

the apical portion, he regards as not externally visible, 
but as internal. 

This may well be the explanation of anther-structure. 
In a deeply-dichotomizecl elm-leaf the inner margins 
of the two lobes tended to become bent inwards; if this 
were to proceed farther and the sui’faces adjoining the 
margins fused, anther- structure would result (fig. 126 ). 
Celakovsky has also described and figured abnormal 
bracts of the hornbeam showing the same congenital 
forking and marginal infolding as in the Hieracium- 
leaf, yielding two median lamellse; in this case they 
are on the dorsal surface, and the structure is quite 
unequivocal. While this is a highly probable method 
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of antlier-formatioTi, there are other possible methods 
to be consiclei’ed. 

For example, and this in itself would cause forking 
of the leaf, the apex might have become infolded, for 
a longer or shorter 'distance,® on to its upper surface, 
fusion of these two upper surfaces along the midrib 
subsequently occuiring. Such an apical infolding was 
actually observed in a foliage-leaf of Sanv'fraga lifiulnta 
(PI. XLIII, fig. 13), but in this case there was no fusion 
of the surfaces. It can be seen that such an infolding, 
combined with facial fusion, would account for the 
structure of the upper part of Oelakovsky’s ffieraemm- 
leaf, and Avould inaugurate incipient dichotomy of the 
leaf-apex. Another method, which might or might not 
be combined Avith that just described, would consist 
in the fusion of two upturned basal lobes aci’oss the 
upper face of the leaf in such a Avay that the upper 
surfaces of the leaf and the basal lobes Avere opposed, 
giving I’ise to such a structure as the basal part of 
Celakovsky’s Hieracium-leaf. The basal lobes of a 
sagittate or hastate leaf might be regarded as resulting 
from the dichotomy of the basal part of a peltate leaf, 
or the latter as the result of fusion of two such lobes. 
If now Ave imagine the basal part becoming adpressed 
to and fused by the midrib of its upper surface with 
that of the leaf along its midrib, the resulting structure 
Avould be the tAvo required lamellse, Avhich might fuse 
with the two descending from above, and in that way 
yield us the anther-structure; but the basal lobe might 
be sufficiently long to fuse with the leaf along its entire 
length, when no infolding of the apex Avould be lAeces- 
sitated.f There was observed in Galtha avdicoJa an 
infolding of the leaf-base on either side of the midrib. 

Yet this is, after all, only a variant on the first method. 

T Q/- the leaves of Buddleia Hemsleya7ia and Sa^ifraga ligulata desciThed 
in \ ol. I, The structure and interpretation of the Hie )'aciu)>t-ieaf exactly 
confirm and agree with the view (arrived at independently) set forth in 
Vol. I that these ""enations^' and invaginations, etc., of foliage-leaves really 
represent stages in the dichotomy of the leaf into two, or in the fusion of 
two leaves into one. And this view may he applied also to the structure 
of the anther. 
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Velenovsky figures a similar instance in 0. hiflora. It 
was observed that in C. nagitfata (Pl.XLIV, fig. 1) and 
a. clionsemfolia (fig. 127) the leaf possesses two quite 
free basal lobes which are infolded and ad pressed to 
its upper surface ; in the last-named species and in 
G. ap-pendiculafa {G. limhata) these lobes were, more- 
over, completely adnate a third or more of their length 
to the leaf-surface (PI. XLIV, fig. 2). 

Other species iii which such adpressed basal lobes on 
all the leaves were observed as a normal feature are 
G. introlohi, G. marginata, and G. Novas-Zelandise* In 
Saxifraga ciliata a medianly-placed, stalked, inversely- 


vl 



Pig. .127, — Qaltha dionxmfolia/ 'iVaiisverse section of foliage-leaf 
sliowing ventral laniellce, or the upturned basal lobes {vl\ in illus- 
tration of anther- structure. The black part is the upper surface 
of the leaf. Diagrammatic. 

orientated, basal leaflet was seen lying almost flat 
against the upper surface of the leaf. 

Tlie large single basal pocket, or, when this and the 
main lamina are about equal in development, the 
pitcher-shaped character of the- foliage-leaf (as in 
/SbT(/*y7A(/a), of the leafy, or of the petaloid anther, 
represents merely the stage in anther-form a.tioii im- 
mediately preceding that in Avhich the median lamelhu 
a.re formed ; the next step, as shown by so many striic- 

It may be mentioned that in most, if not in all, of these spoci(*s the 
npex of the main lamina was conspicuously emar^inato, a fact which is of 
considerable interest for comparison witli the forked apex of Celakovsky’s 
abnormal Hieraciuni-leat. It is suggested, therefore, that in the ease of 
Caltlia a correlation exists between the presence of median lameliie (or 
adpressed basal lobes) and an emarginate apex. 
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tures, coBsists of the infolding of the ventral side of the 
pitcher or pocket and fusion of its median line with 
the midrib of the doi^sal side or main lamina. 

Thus, both normally and abnormally, the same 
structures obtain throughout the vegetable kingdom, 
a fact strongly in support of the theory propounded 
in this work on the subject of ventral lamellae. These 
facts demonstrate that there is no distinction what- 
soever between normal and abnormal structures. 

Muller describes an anther of Jaf.ropha which was 
transformed into a trilobed leaf-blade which bore on 
its upper surface, attached by its midrib, a second 
rather smaller trilobed leaf, as in Buddlela (PL XLIV, 
fig. 3). This structure maybe compared with the tri- 
lobed* petaloid stamens of the tulip (fig. 129), Orocns, 
etc. This is also comparable to the double vine-leaf 
described in Vol. I, p. 201, in which the two laminae 
were coherent by the upper surfaces of their petioles 
only (PI. XL III, fig. 14). Thus there can be little doubt 
that the leafy anther of Jatmpha affords a connecting 
link between the vine-leaf and the normal anther. 

In this anther of Jatropha, dichotomy is occurring 
in the plane of the leaf-surface, as in the vine-leaf. 
Muller, however, figures another anther of the same 
plant, representinga scarcely-lobed double leaf in which 
dichotomy is taking place in a plane at right-angles to 
the leaf-surface (PI. XLIV, fig. _4). This leaf may be 
compai’ed with that of the Hie raciuni described by 
Celakovsky, when we find that we have before u's 
essentially the same structures. 

Thus the modes of anther-formation already sug- 
gested, if carried through to the fullest extent, woufd 
all equally result in the formation of two distinct leaves, 
L e. assuming that dichotomy is playing an exclusive 
part in the structure. Apical or basal invagination, as 
described above, may equally well, however, be tlu' 
cause. Fusion of two distinct leaves, as Miiller points 


leafy anther is doubtlets 

due to the fact that the foliage-leaves of this plant are also lobed. 
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out, is excluded, foi’ a second leaf would not occur in 
front of the first except in a case like that of our 
Biukllelaf where the two opposite leaves of a node be- 
come terminal to the shoot; in the Jatropha-'B.ovier 
the stamens are lateral structures, so that each stamen 
can only represent a single leaf. On the other hand, 
supposing the dichotomy-hypothesis to be true, the 
forking, in whichever of the two planes it takes place, 
has never yet resulted in the formation of two distinct 
leaves. Hence, in whatever way the matter be en- 
visaged, one leaf only is involved in the phenomenon. 

Gomparison of the Sporophyll of Ophioglo&sacese. 

The sporophyll of the Ophioglossacese has been 
probably deriA'^ed from an ancestral type in which both 
portions, and not merely the ventral one, were fertile, 
as seems indicated by the abnormal specimens of 
Botrycliium in which sporangia occur on the sterile 
blade (probably a reversionary phenomenon). 

The view is here maintained, as indeed Chrysler has 
recently clearly shown, that the fertile ventral spike 
of the adder’s-tongue fern (Ophioglossimi) is the result 
of the fusion of two lateral fertile leaflets across the upper 
surface of the sporophyll by their external margins. 
If now we imagine, as a morphological (even though it 
may seem far-fetched) possibility, this fertile spike 
becoming fused along the midrib of its parent-blade, 
its tAvo parallel rows of sporangia becoming changed, 
by the solution of the septa, into two elongated 
sporangial sacs, while similar sacs occuiTed on the 
margins of the main blade, the typical anther-structure 
would be attained. But normally (and note the im- 
portance of the fact itself) it is only the stalk of the 
“ spike ” Avhich has become thus fused. In fact, the 
two median anther- loculi maybe regarded, on one vieAv 
of the matter, as homologous in their origin with the 
fertile “spike” of Ophioglossum. This view of the 
matter has been set forth by Celakovsky. 
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Bearing this theory in mind, and also the view, above 
set forth, that the ventral lamellie of the virescent 
anther and of the abnormal leaves of saxifrage, etc., 
represent an imperfectly formed separate leaf,* it is 
interesting to note what a strong resemblance to a dis- 
tinct and independent foliar organ the fertile “ spike ” 
of the Ophioglossacese bears. 


Morphological Structures of the Loiver Surface. 

There remains yet to explain, along the morphological 
lines of anther-formation, those cases in which two 
foliage-leaves become fused, or separated off, along the 
midribs of their lower surfaces, as in the mango- and 
tobacco-leaves previously described, and the occurrence 
of enations and pockets on the lower surface, as in 
Polygomm ciispf daiiiw, cabbage, Picm henghalensis, etG.\ 
It will now be shown how anther-formation may quite 
well have arisen from such structures also; this can be 
much better by a reference to the figures 
any description. We have to imagine the 
lamellm, which arise from the dorsal fusion, or 
sepaiation off, of two leaves, becoming' inrolled in pairs 
to foim four loculi with the up|)er surfaces innermost 
comparing figs. 4 and 6, PI. XLIW we can further 
see that the two loculi formed by the inrolling of the 
lamellffi of each original leaf (me and ma, fig. i28) cor- 
respond respectively to a median and margmal loculus 
which are formed, a pair of such on each side, by the 

? f dichotomy or fusion occurs in the piano of the leaf-surf<icp 

f In tlie aroid Xanthosoma, atrovirens there has anne'drorl f 

t^imSS 

“ which tends to support the view that thrme^S^^of both 
t Herbanmn specimens of this sport were seen at Kew. 
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im-olling of lamellae of a leaf fused to another, or 
separating off, by its upper surface (as in fig. 4). We 
thus see how the same anther- structure might be pro- 
duced by two quite different types of leaf-division (or 
fusion), such as are shown in figs. 4 and 5. 

Hence, in a case like that of fig. 5, the surfaces of 
the two fused leaves (PI. XLIV, fig. 5) are of 
necessity in a plane at right angles to the morpho- 
logically upper surface of the anther. An anther 
formed in this way would have its marginal loculi 
situated apparently on the dorsal side; and such 
anthers, known as “ extrorse,” are quite frequent in 
Hature ; in extreme cases the median loculi are also 
frequently situated more on the dorsal than the ventral 
side; such conditions are merely due to great con- 
vexity of growth on the upper side of the connective. 
If a similar convexity of growth were to occur on the 
dorsal side of an extrorse anther which has arisen 
from the fusion (or separating off) of two laminae by 
their dorsal surfaces, then the ordinary introrse 
anther-structure would result. 

In one of the leafy anthers of Jatropha, viz., that 
shown in PI. XLIV, fig. 4, we see a structure like that 
in fig. 3, which is brought about by the very intimate 
fusion of two leaves by their upper (ventral) surfaces 
forming a single structure. This has dichotomized, 
and the resultant structure, had we no other clue to its 
origin, might well be interpreted as the result of fusion 
of tivo leaves by their dorsal surfaces, as in fig. 5, and 
if these became changed into fertile anthers the 
structure as shown in fig. 128 (p. 170) would result. 

From all of which we see that the two kinds of 
facial leaf-fusion or -fission above described may have 
given rise respectively to introrse and to extroi’se 
anther-structure, and these two types of anther, how- 
ever different they may appear from a study of their 
ontogenetic development, are yet essentially the same. 

The enations which sometimes occur, as in the 
Fohjgomm, along the lateral veins as well as along the 
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midrib, wlietlier on tbe upper or the lower surface, 
may be ascribed to fusion with, or separation from, 
these veins of lateral lobes of the basal infolded part 
of the leaf, or also to dichotomy or apical infolding 
(see above) ; but these lateral lamellae can have had 
nothing to do with modern anther-structure. They 
are related to, and the result of, the great laminar 
extent of surface obtaining in the foliage-leaf as com- 
pared with that in the anther, hence the lamellae of 
the midrib naturally tend to be repeated along the 
strong lateral veins. The same kind of structure has 
been seen, though here in the form of detached, almost 



i’iCr. 128.— Transverse section of extrorse anther taken at the dotted 
line in PI. XLIV, figs. 4 and 5, and supposing these leaves trans- 
formed into anthers. ma, marginal ; me, median loculi. (Diagram.) 

saucer-shaped formations, on the latei-al veins of the 
lower side of the leaf of Ficus glonierata. 

Nor can we compare directly with anther-structure 
the basal pocket or pockets occurring on the dorsal 
side of the Folygomwi-lesbYes, but they maybe regarded 
as stereotyped stages in the formation of extrorse 
anthers; such pockets are a natural result of the 
presence of two basal infolded leaf -lobes in that 
position ; and it is highly important to note that these 
basal lobes correspond to the basal extension in a 
versatile anther. 

One may here emphasize the importance of theoreti- 
cal deduction when based on the proper arrangement 
of facts for the solution of such a problem as that of 
anther-structure. 
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Older Vieivs on Anther-Striichire. 

The abnormal metamorphoses of the anther show 
unequivocally that the view held by Cassini and 
Eoper, as also by Neumann and Bngler, that the 
loculi represent merely cavities in the leaf-parenchyma, 
a view founded on the ontogeny, is a mistaken one. 
The same may be said of Sachs’ view that the loculi 
represent appendages of the real leaf which consists 
of filament and connective only; the loculi therefore 
being regarded as emergences from the leaf. 

Velenovsky offers no explanation of the laminar 
outgrowths from the surface of the leafy anther, 
apparently not seeing that these need accounting for. 
He disagrees with Celakovsky’s view. 

Von Mohl has long ago refuted the view enunciated 
by Agardh and Endlicher that the stamen is a branch 
beai’ing two opposite leaves. 

Further ExamjFes of Phyllody. 

In the dissociated androecium observed by Wydler 
in Diehjtra, described on an earlier page, all six 
stamens were changed into green leaves, the two of 
the outer whorl into entire, the four of the inner whorl 
each into half-leaves corresponding with the monothecal 
character of their anthers. 

The stamen of Conifers has occasionally been 
known to proliferate into a leaf, as in t\\e Araucaria 
mentioned by Bichler. 

There can be no doubt that the leafy stamen is a 
reversion in the more distant sense; and the vai’ious 
types of abnormal foliage-leaves cited above show us 
plainly how its formation has come about. 

Sepalody. — This is well seen in double flowers 
of certain Ranunmdacege which are either normally 
devoid of petals or possess them in the form of 
staminodes or nectaries and in which the calyx is peta- 
loid. In love-in-a-mist (Nigelia), cobimbine {Aqiii- 
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hgia), and the globe-flower (Trollius), doubling is 
caused by transformation of stamens and the petal- 
representatives into sepals; in Aquilegia this only 
applies to the variety stellatu. Braun observed the 
same thing in Delphinium orientaJe. 

Sepalody of the stamen is a progressive pheno- 
menon ; the normal sepals, in the plants named above, 
arose from a transformation of the outermost stamens ; 
the extra sepals are formed in the same way from the 
remaining stamens. 

Petalody.— Probably by far the best-known of 
all plant-abnormalities, occurring as it does so uni- 
versally in most natural orders, and usually as a result 
of cultivation. “Doubling” of flowers is largely, 
though not exclusively, caused by this phenomenom 
It IS to this that we mainly owe the exquisite scent 
and luscious splendour of coloration in such flowers 
as the garden rose. 

While it is true that, as so many metamorphosed 
stamens show, the anther is the equivalent of the leaf- 
blade and the filament of the petiole, the formation of 
petals, normal or abnormal, may take place in various 
ways._ De Candolle points out that in Clematis, 
doubling, or petalody, is due to expansion of the 
falament, mi Ranunculus it arises from dilatation of the 
anther, in llellehorus the petals arise from both 
filament and anther, and in Camellia all three types 
occur on the same plant. Hence, knowing as we do 
trom the leafy transformations of the stamen that, as 
a rule, anther corresponds to lamina and filament to 
petiole, it Avould be incorrect to conclude that eveiy 
petal, Avheresoever occurring, represents an entire 
eatconsistmg of both petiole and lamina; themorpho- 
logicaP nature of any given petal can only be deter- 
mined from a study of the various transitional stages 

ot the metamorphoses through which it has passed in 

ts e\olution from a stamen. Here again we see the 
great value of the study of abnormal structures. Yet 
as showing that all parts of a leaf are really homo- 
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logons, that, foi’ example, the lamina may merge into 
the petiole to form a wholly undifferentiated leaf 
like that of many Monocotyledons, it is known that 
the 4-laminar or -winged anther-structure may occur, 
in a semi-petaloid stamen, on the filament and there 
only, either at its base or throughout its length ; 
or both filament and anther may be similarly con- 



Fia. 129— Tulipa Gesneriana (Garden Tulip). The six stamons of .a 
flower which have all become partially petaloid. 


structed in this way. Each wing corresponds to an 
anther-loculus, much the same retrogressive changes 
occurring in petaloid as in leafy stamens. Sometimes, 
however, as* in Rhododendron, the four wings are 
present while there occur two complete anthers in the 
central median position ; this may be accounted for 
by assuming that incipient lobing is taking place, and 
in each lobe, as in the main leaf, anther-formation 
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tends to appear. In some semi-petaloid stamens of 
a tulip such lobing was obvious and such secondary 
formation of (petaloid) anther-loculi could be seen 
(fig. 129), for an explanation of which the reader may 
be referred to the paragraphs under “ phyllody ” 
(see also the abnormal Pohjgonum-\e&i there described). 
The case, figured by Masters, of a petaloid stamen of 
a violet with four lamellae on the upper surface, may 
perhaps be explained as follows : that the two outer- 
most lamella correspond to the leaf-margins, and that. 



Pig, 130 — AroMs alpina (Eook Cress). Diagram of flower showino- 
petalody of all stamens, dimerous corolla (p), and proliferation (a% 

as m the case of some carpels, where the ovules are 
inserted some little distance away from what appears 
to be the^ margin, an extension of the leaf-tissue 
outwards beyond the real margin has occurred. The 
ovules^ homologous in nature with virescent 

• (j) ™ which the stamens become changed 
into petaloid spurred nectaries, and (2) that already 
mentioned m which stamens and petals become 
changed into sepal-like structures. Braun observed 

the same_dual type m but here 

none of the petaloid stamens was spurred. 
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Bitter v. Heufler saw a flower of tlie toadflax {Lwnria 
vulgaris) in wliicb all stamens, including the staininode, 
were transformed into trumpet-sliaped tubes. 

Velenovsky observed a remarkable flower of the 
rock-cress {Arahis alpina) in which all the stamens 
were changed into petals ; the pairs of stamens of the 
inner whorl were represented each by a single petal, 
so that here fusion, as well as metamorphosis, had 
occurred (fig. 130). 

De Bary observed that, as a result of the attack of 
the fungus Peronosgiora violacea, the stamens of the 
scabious {Kiumtia arvensis) were changed into violet 
petals. Double flowers of the soapwoi-t {Sapouaria 
o-ffidnalis) are caused by_ the presence of the smut- 
fungus (Jjstilago Saponariss). 

Molliard found that petalody of the stamens in the 
cowslip {Prwiula officinalis) was caused by the pre- 
sence of the fungus Dematium in the roots ; that 
double-flowered plants of Saimiaria officinalis were 
infected in their rhizomes by the fungus Fusariwn, 
while single-flowered plants were devoid of it; that 
petalody in the lesser scabious {Scabiosa Gohmbaria) 
was due to galls of Heteroclera mdicicola. He planted 
normal plants in place of the uprooted anomalous one, 
and next year its flowers became double, and had. 
fungus on the roots. He states that the association of 
parasite and host would tend to be accentuated most 
in cultivation. 

Many of the Laurine® are apetalous, and, as Cela- 
kovsky points out, this is due, not to their having lost 
the corolla by suppression, but because they never had 
one, as is proved by the fact that the four outer stamens 
alternate regularly with the 2 4- 2-merous perianth as 
a whole. This view of the matter is strongly sup- 
ported by Eiehler’s observation that not infrequently 
in a corolla is present as a result of transfor- 

mation of the outer whorl of four stamens. Here, 
says Celakovsky, is a clear demonstration of how a 
corolla comes into being. 
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Rolfe describes double flowers of the orchid Epiden- 
driim vilelliniim in which there -were four whorls of 
twelve petaloid organs, the two innermost being prob- 
ably composed of stamens, all those which are 
normally absent having reappeared; the stigmatic 
whorl was suppressed. 

Masters describes a flower of Gypripedmm in which 
the stamens A\ a\ a® had the form of ordinary petals, 
while cd was changed into a labellum, lying immediately 
within the normal one. Heinricher observed an extra 
lip formed from the stamen a‘^ in G. Galceolus and 
G. Lmorenciamm. 

Special attention may be drawn to the following 
oases. Penzig mentions having seen in a great number' 
of orchid-genera the transformation of the posterior 
stamens of the outer whorl (usually absent) into labella, 
and attributes the labelliform character to their proxi- 
mity to the normal labellum. But the facts about to 
be stated do not altogether support this position. 
Masters^ mentions a flower of Cyprqjedivm Sedeni in 
which the two median stamens and a® were fertile, 
while the four remaining ones were transformed into 
labella (fig. 131). The great importance of these cases 
IS noted in a previous section. The presence of these 
supernumerary labella goes a long way in confutation 
ot the Brownian and Darwinian theory of labellum- 
structure. 

In some double flowers of the orchid MiUoma 
vextUana from Baron Schroder’s garden which were 
examined, dialysis of the column had occurred, accom- 
panied by petalody of the stamens and carpels com- 
posmg It ; the result being that on the posterior side 
ot the flower an extra number of labella and on the 

anterior side an additional number of ordinary petals 

formed. Eeve we see that the type of petal was 
determined according to whether it appeared in the 
near neighbourhood of the labellum or of the ordinary 
petals, Penzig s views being thus borne out by this 
case, 
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In Miltonia the cause of the extra corolla-members 
was in part an increase in the number of whorls (i e. 
positive dedoublemen t). 

In Iris Ksempferi and I. Sieboldii, in which other 
reversionary changes, as already described, had taken 
place, one or two of the stamens of the inner whorl 
(usually absent) had become petaloid or partially so. 
In abnormal orchid-flowers, as seen in the above-cited 
instances, some of the stamens, Avhich are normally 
absent, tend to reappear under a similar guise. 


© 



Fia. 131. —Cypripeclium Sedeni. Diagram of flower showing four super- 
numerary labella. lb, normal labellum ; extra labella. 

The case of the Iris is somewhat exceptional in 
another way, viz., that when two whorls occur, it is 
more commonly the stamens of the outer whorl which 
are the first to become petaloid ; and this, of course, is 
only what should be expected, seeing that they are in 
proximity to the petals which are themselves petaloid 
stamens. 

Bichler and F. Muller observed in the Alpinia men- 
tioned in a previous section, the transformation of the 
normally fertile posterior stamen of the inner whorl 
into a labellum, resembling the normal one in the 

VOL. II. 12 
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anterior position (in some of these particular cases, 
however, represented by two fertile stamens) with the 
exception of being unuotclied at the apex. 

Morpliologij of the “ Goivna ” in Amarijllulacex. 

Celakovsky observed phenomena of petalody of the 
stamens in the polyanthus narcissus {N. Tazetta) which 
are of striking importance as throwing a flood of light 
on the morphology of the JVarcissn.?-flower. The salient 
facts only will be mentioned, referring the reader to the 
original paper for all the details. 



Fig. 132. — Sempervmm tedorum (House-leek). Stamens bearing' ovules 
on the ventral lamellEB or upturned basal lobe. (After Von Mobl.) 

The normal anther is versatile and the stamen as a 
whole corresponds to a peltate , leaf, or, originally, to 
a leaf with two projecting basal lobes ; supposing 
tiansverse expansion of the leaf above the sinus to 
occur, the two lobes would be carried up into a lateral 
position ; and if, subsequently, they became united by 
their outer margins across the face of the leaf, a cup- 
shaped structure would result. In certain double 
flowers of the above species some of the stamens (the 
cause of the doubling) had become changed into struc- 
tures which were clearly imperfectly formed perianth- 
leaves; in some (and this is the important point) the 
lamina bore on its ventral surface an outgrowth, either 
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ill the form of two lobes or single, tlie outer margins of 
wliicli were continuous witli those of the main lamina 
so as to form a pocket (PI. XLIV, figs. 6 and 7) or 
pockets; in other stamens the inner margins of the two 
excrescence-lobes wei’e continuous with the two median 
lamelljB of the half-transformed anther (PI. XLIV, 
figs. 8 and 9) . The ventral excrescence (whatever form 
it assumed) had always the colour and consistence of 
the normal perianth-corona. There was also no doubt, 
from a study of all the numerous structures which 
these transformed anthers presented, that the ventral 
excrescence originated from, and was a transformation 
of, the basal lobes, united or separated, of the versatile 
anther.* These theories are further supported by the 
A'-ery interesting OAuiliferous stamens described by Von 
Mohl, which are shown in fig. 132. The transitional 
stages Avere sufficiently defined to pro Am this. More- 
over, in the case of some stamens, the corona-like 
excrescence was actually continuous behind the stamen 
with that of the perianth, this in itself indicating the 
homology of the tivo. 

The above facts adequately j)vove that the corona of 
the normal Narcissiis-^ovfev, which is a ventral excre- 
scence of the sepals and petals, the originally separate 
portions of which have become fused, so forming the 
characteristic tube or trumpet, has been derived from 
the up-turned basal portion of the anther when that 
became petaloid.f And it follows further that in this 
plant both calyx and corolla have been derived from 
the andrcecium. And Ave may deduce further from this 
that in all Monocotyledons in which calyx and corolla 
are alike in all respects, especially in the Liliacete, so 


* As further j)rovmg this he observed in certain double flowers of the 
daffodil {Narcissus Pseudo -narcissus) that the corona of the petaloid stamens 
appeared in the form of two large lateral lobes, these being in every elmracter 
( corona-like ; the outer margins of these lobes are inrolled at the base, and 

transitional forms between these and a corona-like ventral excrescence ■were 
* observed (PL XLIV, fig. 10). 

t See the description in a ]Drevious section of the transformation of petals 
into stamens in Narcissus, phenomena which amply confirm the conclLisioiis 
{ here reached. 
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nearly allied as they are to the Amaryllidaceas, not only 
has the corolla, but the calyx also, been derived from 
the androecium. 

Other Theories of the Corona. 

The earlier views as to the nature of the corona of 
lihcivcissus were as follows. Masters regarded it as 
composed of the first two whorls of petaloid stamens 
fused together. Celakovsky comments on this as being 
the least” probable view of all, though never definitely 
refuted ; but certainly never proved. Baillon, relying 
exclusively on developmental data, regarded it as a 
cupular outgrowth of the receptacle, of the nature of 
a disk. But here, as ever, the developmental^ method 
is altogether misleading, its followers being ignorant 
of congenital fusion-phenomena such as this case 
affords. Doll, W. Gr. Smith, and Bichler regarded the 
corona as a ligular outgrowth of the perianth com- 
parable to the corona of Caryophyllacese ; yet Pax 
regarded the very similar corona of Pancratium, a 
member of the same order, as composed of the fused 
stipules of the stamens. As Celakovsky points out, 
the systematic-comparative, like the developmental 
method, can throw no real light on the problem. This 
can only be done by means of a study of the teratological 
phenomena. 

The Abnormal “Go^'o^ia” and Anther-Structure. 

Some light may probably also be thrown on the 
morphology of anther-structure by a contemplation of 
some of these structures exhibited by the petaloid 
stamens of Narcissus. In some the corona-like ventral 
excrescencebecomes invaginated towards the upper sur- 
face of the lamina, thus reminding us of a similar basal 
invagination in the saxifrage-leaves above described, 
and, above all, in the normal leaves of several species 
of Gidtha. Also the pocket-shaped forms of stamen 
(PI. XLIV, fig. 6; and fig. 132, on left) are exactly 
equivalent to the similarly-shaped leaves of Saxifraga 
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•and Biicldleia, and to many a petaloid stamen sncli as 
one sees, for example, in Fuchsia. 

As deduced from the structures exhibited by other 
stamens, this infolding of the ventral excrescence 
clearly represents the structure which constitutes bapl 
continuation of the outer margins of the lamina with 
the median ventral lamellae of such a half-tiansfoiined 
stamen, for in these the lamellae are continuous with 
the excrescence lobes. 

As Masters points out, petalody of the stamens is 
more common in polypetalous than in gamopetalous 
types of flower. 

Normal examples of petalody of the stamens occur 
in Nature, as in the water-lily (Nymphsea alba) and 
Ganna. 

In conclusion, petalody of the stamens must be 
regarded as always a progressive phenomenon, because 
it consists in adding a new structure to the original 

organization of the flower. _ i • j.i 

Heterostaminody. — .Duti8/1 inGntioBS iii tii6 

uppGrmost flowei'S of an inflorescence of the innllein 
{Verbascim) the filaments of the stamens were qnite 
glabrous and more or less dilated. 

" Moquin-Tandon found near Toulouse a plant ot the 
bittersweet (^Solojium l^iilcctincLi'a') in which all the 
flowers had two or three stamens of greater dimen- 
sions than the rest ; and he points out that this is the 
normal feature in tridynaviwn and 8. Amazonicwn^ 
in which three stamens are larger than the otheis. 

Hildebrand found, in the zygomorphic flower of 
Fuchsia above-described, that, correlatively with the 
inequality in size of the petals, the filaments of the 
stamens were of unequal length, precisely as is always 
normally the case in the zygomorphic flowers of the 
Labiate, etc. In the zygomorphic flowers of hegoma 
observed by him there was no change in the androecium. 

Conversely, Hildebrand found that in a floivei ot 
Mimuliis luteus all four stamens were of equal length. 
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Here also we may perhaps place those cases in which 
staininodes revert to the condition of fertile stamens, as 
occurs not infrequently in rentstemon and Scrophidaria. 

In tlie Orchidacese Magnus observed in Dendrobium 
Wulliehli that the normally fertile stamen of the 
outer whorl had become staminodial, while the two 
lateral staminodes of the inner whorl ad, ad had 
become fertile; while J. S. Henslow observed much 
the same thing in PlatantJiem chlorantlm. These cases 
are interesting, for in Giipripedmm this structure of the 
androecium is the normal one. 

In Gijimpedium, where the large staminode, repre- 
senting the anterior stamen of the outer whorl, 
becomes fertile, the normally fertile stamens, and ad, 
of the inner whorl are also sometimes retained. A 
case like this, abnormal in Cypripedium, is the normal 
feature in Neimiedia, which belongs to the Apostasiem, 
a tribe closely allied to the Oypripediem, both being 
included in the sub-order Diandrse. 

Caepellody. — A frequent phenomenon, revealing 
to us the fact that stamen and carpel are very closely- 
allied organs, and the facility with which the one may 
change into the other, doubtless due to the fact that 
both are derived from a common ancestor, the asexual 
sporophyll, which exists to-day in some of the more 
primitive types of plants, such as ferns, horse-tails, 
and some lycopods, A few instances of this pheno- 
menon will now be cited. 

In Hermaphrodite Flowers. 

Beginning’ with those cases in which only a portion 
of the andioscium becomes carpelloid, Roeper men- 
tions a flov er of the garden tulip (Tnlipci OeHiierianal) 
ill which there were only twelve floral leaves instead 
of the usual fifteen, due to the fact that the inner 
whorl of stamens had been transformed into three 
carpels which alternated with the three outer stamens, 
the norinal^ whorl of carpels being suppressed. 

In a variety of the common poppy {Fapaver Ithceas 
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vav. commnfat'U,m), in many of the flowers some of the 
stamens nearest the pistil, in one instance more than a 
dozen, were changed, wholly or partly, into carpels 
(PI XLV), and the upper part of the anther wns usually 
in the form of a stigma. In some of these carpels the 
maroins bear greatly swollen placentas, m others the 
swollen hypertrophied placental tissue also extends 
rio'ht across the yentral side ; in others, the two 
ventral loculi of the anther are normal and pollem 
bearino- the marginal ones being absent ; the oviili- 
ferous°placentas occur between the two loculi of each 
anther-half, i. e. some distance from the margin (fag. 
133 ). 





Urr 113 -Favaver Bhceas var. (Preneli Poppy). Transverse section 
^ of afantLr bearing both pollen-sacs and ovules. (Senn-diagi-am- 
matic.) an, anther-lobe ; ov, ovules ; pi, placenta. 

In these cases it is probable that the a,nther becomes 
chana:ed into a stigma and the filament into the style. 

Sometimes such a carpel is fused with the normal 
pistil and in that case obeys the usual law in having 
its upper surface directed outwards ; but in one 
flower all the free carpels exhibited this orientation. 

■ In the Oriental poppy (P. orientale) and the Iceland 
poppy {P.niuUcaule) carpellody of some of the stamens 

was also seen. . n 

In the toadflax {Linaria miJcjans) flowers _ were seen 
ill whicli there were five carpels and in Avlncli all the 
stamens were fused with the carpels, which seems to 
have 1ieen the cause of their becoming carpelloid and 
bavin O' reversed orientation, while they are also placed 

* are facts wliioli again support the views expressed above with 

yet have normal orientation— in Datura, 
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opposite the carpels : a good case of congenital trans- 
position resulting from the tendency to fuse.* 

Ill the wallflower {Gheiranthus Cheiri) all six 
stamens, in some flowers, while retaining for the 
most part their normal position, are changed into 
carpels which are fused with the normal pistil to form 
a single pistil of eight carpels. The pair of abnormal 
carpels on each side in the median position are not, in 
most flowers, united by their margins, and their 
ventral surfaces are obliquely directed towards the 
normal pistil, while their replum is excessively deve- 



Fig. 134 . — Cheimnthus Cheiri (Wallflower). Transverse section of 
stamens and pistil showing carpellody of the former and their 
adiiation to the latter, stamens of outer whorl ; stamens of 
inner whorl ; c, carpels. 

loped and fills all spaces between them and the pistil, 
helping to cement the whole congeries of carpels 
together. Each of the transverse abnormal carpels 
has a replum extending between its margins (fig. 134 ). 
In other flowers none of the abnormal carpels are 
fused either with the pistil or themselves, and each 
is open, exposing the ovules. In others again an 
intermediate condition occurs. Usteri saw in herm- 
aphrodite flowers of the papaw {Garica, Pa^xvyn?) tha.t 
the stamens became changed into carpels; when this 
happened the normal ovary aborted. 

* See footnote on p. 183, 
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Most interesting are the carpellodic stamens de- 
scribed by Masters in the primrose {rrhniihi nihjaritf) ; 
some of these were more or less petaloid, ])ilobed at 
the apex and bearing a group of ovules on the midrib 
of their upper portion ; othei’s were much lobed, and, 
besides the ovules in the position just mentioned, bore 
also ovules along the margins of the lobes, wliich were 
frequently in the form of elongated styles bearing a 
terminal stigma (PI. XL VI, fig. 5). Some, again, 
bore along the midrib, extending from the base two- 
thirds of the way upward, a placenta-like ridge or 
swelling bearing ovules on its upper, more swollen part 
(PL XL VI, fig. 6) ; in some this placenta was very 
short and bore only two ovules at the top (PI. XLVI, 
fig. 7). It is, of course, a very rare, if not unheard 
of, thing for carpels to bear ovules along their midrib, 
and this phenomenon of the Pi-imula demands explana- 
tion. It can be understood by reference to the andro- 
gynous stamens of Semferoivnm, and to the theory of 
anther-structure given on previous pages, from a con- 
sideration of which it can be deduced that this midrib- 
placenta of Primula corresponds to the two median 
loculi of the anther and to the median lamellm (ovu- 
liferous in Senvpermvxm, Papaver Bhoeas, etc.) into 
Avhich, in abnormal stamens, the median loculi become 
transformed. But these lamellae, at any rate, in some 
types of anther, apparently correspond to the up- 
turned basal lobes of the leaf fused together by their 
outer margins, and again fused by the suture so- 
formed, to the midrib of the leaf. But these fused 
basal lobes may lose continuity with the margins of 
the leaf and occur as a ventral excrescence*; Masters 
describes stamens of Prhmda in which the ventral 
placenta is detached from the midrib and in the 
position of a VcM’as.su<s-corona. The ventral enations 
on the petals of some of these abnormal flowers must, 
in this connection, not be forgotten. It is interesting 
to note that many of the petaloid stamens with 

: ^ee NarcUsus, 
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median placentas have tlie forked apex which is a 
prerequisite for anther-formation according to the 
first method described when treating of that subject. 

The value of these carpellodic petaloid stamens of 
Primula is further shown by the light which, by means 
of them, we are able to throw on the morphology of 
the “ free central ” placentation of this genus. If we 
imagine these basal, ventral placentas, 'which are 
detached from both midrib and margins of the stamen, 
to become all five fused laterally, the placentas then 
covering the upward-growing axis in the centre of all, 
the “ free-central ” placenta would be attained. 

By a comparative study Oelakovsky has shown 
that all carpels without exception are ascidia or 
pitcher-structures, with a ventral portion formed by 
the infolding and fusion of the basal margins of the 
dorsal portion, or of those of lateral segments. He 
has shown, from Payer’s data on the development of 
the carpels in Malachiiim (Oaryophyllacem), that in 
this plant the carpel-margins fuse with each other 
and with the central axis, the loculi assuming gradu- 
ally the form of deep pockets ; the axis extends some 
little way above the united carpel-margins; two rows 
of ovules occur, developing basipetally, along the axis 
in the neighbourhood of the carpel-margins, and also 
some little distance above them. On account of their 
position and basipetal development they are ovules and 
not independent leaves ; hence the whole central axis, 
not only so far as the upper margins of the carpels, but 
a short way beyond also, must be clothed with the 
ventral portion of the carpellary pitcher; and the 
ventral portion in this case extends at first higher 
than the dorsal portion. Van Tieghem has shown that 
the foliar natiu-e of this part of the central axis is also 
indicated by the reversed orientation of the bundles 
which belong to the leaf-margins. Oelakovsky further 
points out that we have a right to assume, in those 
cases where the carpel-margins of a syncarpous 
ovary do not turn inwards or fuse with the axis, that 
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the latter is nevertheless clothed with the ventral 
portions of all the carpels, for, in Primulace*, for 
example, the ovules are developed in the same basi- 
petal manner, and are supplied with inversely-orien- 
tated bundles. Hence we must regard the ovary of 
Primulacese, etc., as originally a septate one which has, 
in the course of time, completely lost all trace of its 
partitions. Magnus found 2-merous bilocular (below) 
ovaries of P. sinensis, in which no shadow of doubt 
existed that the ovules belonged to the carpels. So 
that in the normal carpel of Primula ' the dorsal and 
ventral portions of the pitcher are alone present, 
having lost continuity Avith each other owing to the 
abortion of the lateral portions ; and such a structure 
is precisely comparable to the carpelloid stamen above- 
described whose median placenta existed as a free 
ventral portion of the stamen ; also to the perianth- 
leaf of Narciss^^s with its corona-portion. No doubt, 
.-originally, the ovules were situated on the margins of 
lateral lobes of the carpel. Some of the carpellodic 
stamens show us this original carpellary structure ; 
Masters also figures an open carpel bearing ovules 
along its margin. As showing the tinitli of the 
morphological explanations given above, such carpel- 
lodic stamens exhibit an extreme reduction of the 
median ventral placenta, and where separate open 
carpels occur the placenta sometimes becomes resoNed 
into distinct ovuliferous leaflets, and in other cases the 
ovules, besides being borne on the margins of the 
carpels, also occur on their ventral surface. 

In the light of these explanations, conjoined AA'ith 
a wide survev over the whole field of l)oth. normal 

f/ 

and abnormal structures, it is seen how many strange 
configurations, hitherto utterly inexplicable, become 
merged together into one single and simple pheno- 
menon, viz., the fusion by their outer mai’gins, across 
the (usually) ventral surface of the foliar organ, of 
two basal lobes to form a (usually) venHal lamina, 
Avhich may or may not unite along its median line 
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with the midrib of the main lamina; a phenomenon 
which varies only according to the idiosyncrasy and 
needs of the organ or organs exhibiting it. 

One of the most i*e markable of known abnormalities, 
and at the same time one of the least easy to explain 
offhand, is the St. Valery apple ; at the place from 
■which the fruit derives its name, a tree, termed variously 
“Pommier sans fleurs” or “Pyrus clioica Willd.,” bore 
flowers all of which had sepals in place of petals and 
not a single stamen; at a later stage the “fruit” was 
seen to consist of two “ cores,” placed one above the 



Pig. 135. Pyvus Malus var. (St. Valery Apple). Carpellody of the 
stamens. (From Masters, after Tillette.) 

other. The appearance is presented of a double-tiered 
apple having a constriction between the two tiers. At 
the apex the sepals occur in the ordinaiy way (fig. 135 ). 

That this structure is due to proliferation of the 
normal fruit, as some have hinted, seems placed out 
of court by the fact that in the closely allied species, 
viz., the pear, Avhen proliferation occurs the normal 
inferior ovary always completely disappears, and there 
are never two sets of seed-bearing “ cores ” as in the 
St. Valery apple. It is vei-y unlikely that, if the second 
tier of carpels were borne on an extension of a central 
axis, the apple would behave so differently from the 
pear in this respect. On the other hand the view that 


MKTAMORPHOSIS. 


189 


the extra carpels represent transformed stamens is 
strono'ly supported by the fact that in the flower the 
stamens are completely absent; that a lower seed- 
bearino- “core” is always present; and that the number 
of carpels in the upper tier is often, if not always, twice 
as many as in the lower. In this fruit the transformed 
stamens, in the form of carpels, have become intimately 
adnate to the fleshy sepal-bases; hence the normal 
sepahbaseshave either become further elongated, or, as 
is more probable, a greater length than usual of each 
sepal has become involved in the succulent consistence. 

Hence, the St. Valery apple strongly supports the 
calyx-tube theory of the pome-fruit, and is incompatible 
with the (at present) more popular axial theory thereof. 

The above cases of carpellody are in hermaphrodite 
flowers. In the poppy the stamens are indefinite in 
number, and only some of the innermost are trans- 
formed into carpels. In the Linaria^ Gheircmtlms^ and 
Primula the stamens are few in number and all are 
liable to be changed, thus giving rise to a purely female 
flower. 

In Male Flowers. 

We next have instances in which flowers which are 
normally unisexual, viz. male, become hermaphrodite. 
This is frequent in Be§onia. In B. Gathayana a male 
flower bore carpels in the centre, which, to judge by 
the reduced number of the stamens, had arisen by 
transformation of some of the innermost of the nume- 
rous stamens ; in such cases the inferior ovary becomes 

Schmitz observed in his aB^ormal Euphorbia that 
some of the anthers, representing stamens, at the apex 
of the structures (flower-stalks) axillary to the leaty 
bracts, became changed into carpels Immediately 
beneath this agglomeration of terminal sessile antheis 

• however, held the view that the stamens in are of 

aJle nXle, aTwonld not, therefore, subserihe to this view of them as 
terminal foliar organs. 
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and carpels was the circular swelling normally occurrino- 
in the female flower and which some authors regard as 
a disk, others as a rudimentary calyx (PI. XL VI, 'fig. 8 ). 
The presence of carpels in this position proves that the 
anthers topping all these axillary structures which are 
devoid of any articulation represent entire stamens in 
which the filaments have become quite suppressed : a 
very rare case. But it is, in part, comparable to the 
normal cases on the female side of the Ooniferm, 
Griietace®, and Ginkgo in which the carpel is reduced 
to^ an ovule, at least according to the view here held 
with regard to these structures. 

Usteri describes the transformation of male flowers 
of the papaw (Garica Papatja) into hermaphrodite 
flowers by the change of some of the stamens into 
caipelsj transitions between these two organs were 
observed. 

Again, there is the case of purely male flowers 
becoming female by the change, not of a portion only 
but of the whole andrcecium into a pistil; this can be 
seen occasionally in the male catkins of the willow, 
e.(j. in the sallow {Balix cinerea), giving rise to an andro- 
gynous inflorescence; the two transformed stamens 
usually become united by their margins to form the 
bicarpellary pistil of the normal female flower ; and it 
IS interesting in this connection to know that in the 
normal male catkins the stamens frequently become 
thus united, and this is constantly the case in the 
variety monaielpha. These facts clearly prove the 
close alliance which exists between stamens and 
carpels. 

Xiunbers of catkins were examined from a male 
tree- of this species; most of these bore flowers in all 
ot which the two stamens were represented by two 
quite separate carpels borne on long stalks (PI. XL VI 

1 • 1 Li consisted entirely of flowers in 

which the two carpels were united above, but bore 
pollen-sacs on the inner side of the gaping base 

* Kindly sent by Mr. W. H. B. Fletcber, of Aldwick M^nor, Bognor. ’ 
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(PI. XLVI, fig. 9). Otlier catkins bore normal male 
flowers in some of wliicli tlie anthers showed the first 
stao-e of transformation into a carpel. In the above 
cases the anther of the stamen corresponds to theovuli- 
ferous portion of the carpel, and the filament to its stalk. 

From the same source branches of 8. alba var. vitel- 
Ivm Avere received bearing catkins all of which bore 
male and female flowers (for the most part of normal 
appearance) mingled together throughout. Here and 
there liowever, trBjnfiitional structures were louiicl 
betveen stamens and cai-pels. PI. XLVI, fig. H, 
shoAvs a floAver in Avhich one stamen is normal save for 
bearing a stigma at the apex of the connective, while 
the other has become completely changed into a carpel. 
In the case of the female flowers of normal appearance, 
the transformation had been quite complete ; and no 
flowers could be found in which the carpels were 
incompletely united. 

In the maize the male inflorescences sometimes 
produce scattered female flowers here and there, evi- 
dently replacing the male flowers. Usually the female 
spikelets occur in the basal region of the male inflore 
scence. Other oases are known in which the male 
inflorescence, while completely preserving its usual 
paniculate form, had entirely changed its sex, producing 
female floAvers only (Ph XL VII, figs. 6-9). Such a 

plant Avould be purely female. 

The terminal spike of the sedge yGavex) has often 
normally male flowers at the top and female flowers 
beloAV, but abnormally the converse is the case, the 

^ . . . -I j rm _ f TJT n t rtt i ! c% 


female occurring at the top. The hop {JSumuhis 
which is normally dioecious, occasionally bears 
female catkins at the apex of the male inflorescences 
In the Chinese quarter of the Buitenzorg Botanic 
Q-arden in Java a coco-nut palm was observed which 
bore, instead of the few ordinary fruits at the base of 
the spadix, great numbers of small, crowded, narrow 
(quite banaua-like) fruitSj wliicli created woiideiiiieBt 
until it was found that the phenomenon was due to the 
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ti ansforiiiafcion of many or all of the male flowers into 
female. This was described by J. J. Smith. 

In such cases as those of the last four plants cited, 
the change involved is obviously a more profound 
one than the mere transformation of the stamens of 
a male flower into carpels ; it may be said rather to 
consist in the congenital transformation of an entire 
male into a female flower, or of a portion of, or an 
entire male inflorescence into a female inflorescence 

the intervening stages between the two not appearino' 
at all. lit, 


Finally, there are those interesting cases where the 
stamen itself is androgynous, and becomes therebv a 
bisexual sporophyll. In Pinus and Larix the stamps 
are sometimes seen to bear ovules, but this is rare. 
bmpervivum. tectonm, as first described by Von Mohl 
attords an excellent instance of stamens bearing ovules* 
and the various stages_ he discovered of the trans- 
ormation of a stamen into a carpel are also valuable 
as hinting at the morphological construction of both 
these organs. From these cases it is seen how a number 
of ovules correspond to a single loculus, rows of them 

Ete fiigVs2 outer margin* or the median 

It has-been shown on an earlier page that the 
margins of these median lamellm really represent the 
inner magins of two lateral basal lobes ^f tlm leaf 

thefi infolded, and connate by 

their inner surfaces with the midrib, hence it is quite 
natural to find ovules in such a position. ^ 

carTehofr.^’^'''^^ seen intermediate structures in the 
S ^ f ^ poppy above-cited. In P 

Bhceas stamens were also seen in which the median 
locuh were partly polleniferous and partly ovuliferoim 
numerous^ ovules being borne on that portion of the’ 
loculus which was sterile and solid. In a stamen of 
tulip one anther-half bore the usual loculi, the other 
half hore ovules on the outer margin (PI. XL VIII 
i,- 1). In double flowers of the marsh marigold 
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{Galtlia palustris) tlie petaloid stamens occasionally 

bear marginal ovules. , , , . . 

Miss D. G. Scott has, described abnoi’mal flowers oi 
the potato in which some of the stamens, with normal 
anthers, bore ovules on the filament both on the upper 
(ventral) surface and in an internal cavity of the 
filament. 

PL XL VIII, fig- 2 , shows an ovuliferous stamen of 

the field rose (Bom arrensts). 

As regards the meaning of the phenomena classed 
under carpellody, some of them, such as the trans- 
formation of the stamens of a hermaphrodite flower 
into carpels, or the formation of ovuliferous stamens, 
merely show that male and female sporophylls are 
homologous structures. The appearance of female 
flowers in a male inflorescence may be regarded as a 
reversion, and it shows that plants which are now mon- 
or dioecious had at one time mixed inflorescences. 

The formation of an hermaphrodite flower by 
transformation of some of the stamens into carpels 
probably shows that in the past the unisexual flower 
was derived by the converse process, viz. the change 
of the carpels into stamens. 

On the other hand the formation of an hermaphro- 
dite flower by the independent appearance of a pistil 
within the stamens, probably shows that in this case 
the unisexual flower arose originally by abortion ot 

the pistil. , , 1 , 1 J.1 

In all such cases it is probable that the organs 

would be likely to reappear along the same path by 

which they disappeared. 


(4) Gtncboeum. 

1 . Phxllody.— Phyllody of the carpels is of very 
frequent occurrence. Different stages thereof 
he ohseryed. In some flowers of Primula the styles 
had merely become green, the carpels being (^herwise 
scarcely changed. In the alsike-clover {Trifohmn 
yOL. IL 
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]njhriclmn) the carpel of some flowers had become en- 
lar wed, green, and more or less open, otherwise hardly 
clumged. In the Dutch clover (T. repens) the carpels 
in some flowers were foliaceous, but showed differing 
degrees of development, for in some the leaf so- 
formed was unifoliolate, in others bi- or trifoliolate 
(PI. XL VIII, figs. 4 and 5). This virescence of the 
carpels in this species is sometimes accompanied by 
that of the sepals and petals and atrophy of the 
stamens. Molliard has shown that virescence in this 
plant is due to the presence in the stem of the larva 
of an insect, probably of Eylastinus obscimis, which 
forms galleries in the pith and sometimes penetrates 
to the cortex. In this way the proper circulation 
of the sap was prevented. Every abnormal plant 
examined was shown to contain a larva, while none 
could be found in healthy plants. 

In the melilot {Melilotus arvensis) the virescent 
flowers were found to be due to the presence of the 
larva of (probably) Apion melilotii living in the neck 
and branches of the stem. No larvm could be found 
in normal plants. 

In the rose the carpels may become foliaceous while 
not as a rule reaching the development of the foliage- 
leaves, remaining simple instead of compound, but 
this nevertheless constitutes a great change from the 
normal achene; such leafy carpels also become su- 
perior in position. In the “ green rose ” (Eosa indiea 
var.) and in proliferated and fasciated roses this 
change can be seen ; in proliferated roses the modified 
carpels often form the lower leaves of the shoot which 
higher up exhibits transitional forms between them 
and ordinary foliage-leaves. 

In the double flowers of the cherry, where two 
carpels are present, these often exhibit interesting 
intermediate stages between carpels and green leaves, 
the midrib being prolonged into a short style, termi- 
nated by an imperfect stigma. In very many normal 
pistils the original marginal placentation has become 


METAMORPHOSIS. 


196 


quite obscured. When carpels tend to become en- 
larged or leafy, the ovules are seen to resume their 
primitive position on the carpellary margins, often at 
the same time increasing in number. To give merely 
one instance, Cramer figui’es such cai’pels in the carrot 
(Baucns Garota) (PI. XLVIII, fig. 3). 

The green “ eyes ” or centres of varieties of llannn- 
ctilm asiah'cit8, Adonis cmurensis, etc., are due to a 
similar transformation* The other changes of the 
pistil which are usually concurrent with pliyllody are : 
dialysis (in syncarpous ovaries), increase in number of 
the carpels, and displacementf from the “ inferior ” to 
the superior position. 

Turning now to the changes which take place in 
ovules, we find that in the great majority of cases the 
ovules, when present on leafy carpels, are situated on 
the leaf-mai’gins. They may be either normal, or in 
different stages of transformation into leaflets, i. e. 
divisions of the leaf bearing them. These metamor- 
phosed ovules have been observed and described by 
various authors, and many and varied views have 
been set forth as to the conclusions to be drawn from 
them with regard to the morphology of the ovule. J 
The idea that the ovule is a bud or miniature axis was 
held by Braun, A. de St. Hilaire, Schleiden, and 
Penzig. The last-named based his view on the fact 
that he found in ScrophuJariu, vernalis nucelli borne at 
the apex of elongated structures growing on the 
placenta. Others, like Magnus, were influenced to 
hold this view by the fact that in some plants the 
ovule is normally terminal to the axis of the plant; 

* The piionomenon of pliyllody is useful as showing us that the carpel, 
whatever its present form may be, is morphologically, as Groethe and Wollf 
long since pointed out, of the nature of a foliage-leaf, i.e. that it has 
evolved out of this organ in the past. 

t The view is supported here that displacement is only apparent in these 
cases, and that the phenomenon is due simply to lack of fusion between the 
sepal-bases and the ovary. 

X For all details see the present writer's historical sketch in which also 
the untenability of all other theories except the foliolar is clearly shown. 
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some, again, by the fact that the ovule is often 
replaced' by a vegetative bud. Others held that the 
ovule is an organ sui generis, e.g. Schmitz, Sachs, 
Strasburger, Goebel, Eichler, and Bayley Balfour. 
The foliolar theory of the ovule was held by Brong- 
niart (the founder), Robert Brown, Caspary, Cramer, 
Prantl, Warming, Celakovsky, and Velenovsky. 

An account in brief outline will now be given of 
some of the changes undergone by ovules as fully 
described by Celakovsky in numerous papers. He 
regards the ovule as, in a general way, the homologue 
of a trilobed leaflet of the carpel, of which the 
terminal lobe, inrolled towards the upper surface to 
form a cup-shaped structure enclosing the nucellus 
(this having the value of a sporangial emergence 
borne on the upper surface of the lobe) is the equiva- 
lent of the inner integument ; Avhile the two lateral 
lobes, fused by their inner margins across the upper 
surface of the leaflet, represent the outer integument. 
It is to be noted that, in accordance with the law 
of laminar inversion, the lower surface of the outer 
integument contacts the lower surface of the inner 
integument. The above-outlined general position of 
the author derives its entire support from the facts 
revealed by the so-called “ monstrosities ” of ovules 
where gradual transitional forms between the noi’mal 
ovule and the trilobed or simple leaflet have been 
observed. 

In abnormal ovules of the garlic-mustard (Sisym- 
brium Alliaria) it was the inner integument which 
exhibited the greatest amount of proliferation or leafi- 
ness ; and another remarkable feature consisted in the 
preponderating tendency to proliferation of the funicle 
rather than of the outer integument. So that the ovular 
leaflet sometimes assumed the form of a leafy structure 
(the funicle) bearing the inner integument, subtended 
by the rudimentary sheath of the outer integument, on 
its lower surface (PI. XLVIII, fig. 6) ; or, in some 
cases, the outer integument may be completely absorbed 
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in the funicular lamina (PI. XL VIII, fig. 7). Ovules of 
a similar type were observed in the radish (Baphmms 
satiims). 

In this type of ovule, then, we must add an extra 
pair of lowermost segments to the above-mentioned 
trilobed leaflet to represent the funicle; a diagrammatic 
representation of such a leaflet is shown in PI. XLVIII, 
fig. 8. PI. XLVIII, fig. 9, shows the mode in which 
the middle pair of segments enwrap the inner integu- 
ment (formed by infolding and fusion of the uppermost 
pair around the terminal nucellus), and these segments 
must be, as the diagram shows, folded on themselves 
towards their inner surface, so as to ensure that their 
outer surfaces contact the outer surfaces of both inner 
integument and funicular lamina. 

In Trifoliiim repens it was also the funicle which 
chiefly proliferated, assuming the foimi of a bibbed 
structure at the base of whose sinus sometimes occurred 
the small sheath of the outer integument (from the 
upper surface of which the funicular lamina is an 
outgrowth), enclosing the weakly-developed inner 
integument either in the form of a cup-shaped organ 
or as a simple leaflet bearing the nucellus on its upper 
surface (PI. XLVIII, figs. 10-12). This is a very 
important stage, and will be referred to again. 

The abnormal ovules of the dame’s violet {Resperia 
matronalU) differed from those of both the last two 
plants, inasmuch as the leafy structure bearing the 
inner integument consisted solely of the outer integu- 
ment, as is shown by its sheathing base and by the fact 
that the margins of the lamina passed gradually over 
into this sheath (PI. XLVIII, fig. 13). Hence Cela- 
kovsky terms it the “ basal lamina ” (“G-rundspreite”). 
It must I’eally represent both funicle and outer integu- 
ment merged into one.* 

In this plant the ovule frequently appears as a simple 
leaflet bearing the nucellus on its upper surface; this 

,■ # 

J list as most MonocotyledonoHS foliage-leaves represent leaf- base and 
lamina merged into one. 
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leaflet cannot be the outer integument, because forma- 
tion of tbe inner integument being always the primary 
process (ovular development being basipetal), this 
organ could not arise as an emergence from the outer 
integument; it must also be situated invariably on 
its lower surface. The leaflet in question must there- 
fore contain within itself both inner and outer inteo-u- 
ments. This particular type resulted from the 
pi 0 liferating’ tendency setting' in at the period when 
the ovule was nothing but an undifferentiated rudi- 
ment, containing within itself the two integuments in 
pofentid. The integuments, whether the outer or the 
inner, once laid down as completely sheathing struc- 
tui-es, never proliferate as lamiiiEe. Heqieris is 
particularly interesting as having exhibited a case of 
a proliferated outer integument bearing two or more 
inner integuments, the extra ones occurring on the 
lateral lobes of the leaflet (PI. XLVIII, figs. 1 3 and 1 4) ; 
this case, as Celakovsky has elsewhere pointed out, is of 
considerable value for the interpretation of the female 
parts of 

Celakovsky also describes viresceiit ovules of Aqui- 
%/«,, and these are not easy to understand. The fii st 
stage, in which proliferation sets in rather late, shows 
the inner integument seated on the upper surface of the 
“ basal lamina,” the two lobes of which are bent back 
and fused together behind, instead of, as in all other 
cases, in front of the inner integument. As this lamina 
IS to constitute the outer integument, there here occurs 
an apparent contradiction to the usual law of laminar 
mveraion; but our author finds it to be only apparent, 
tor differentiation into an upper and a lower surface 
has not yet taken place in the inner integument. In 
the second stage there is an anatropous" cup-sliaped 
structure winch, from the mode of development and 
the various modifications occurring during the meta- 
morphoses, is shown to be the inner integument, with 
winch the outer integument is intimately fused alom? 
its whole lengtli ; the whole constituting a single un- 
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divided etractai-e. This plant differs from 

nTid Smimhrkmi Alliaria in the fact that the loiiu 
portion of the leaflet never grows out to form a seiiai ate 
LSnalized lamina. Iii the second st^e pst men- 
tinned where proliferation sets in early, the outei 
inteo-ument remains stationary, while the inner i^^egi - 
mfnt alone proliferates as the apical portion of tlie 

entire leaflet The nsual relationship 

integument and the ovulai- leaflet is “®c' 
follows: the former is an upgrowth out ot 

h^ becometweS aS'fSded hr towards the ureev 

SceTetweSe 'cSe of toat of"the“ther 

OrdXIrtlr,- and others » " 

S sSn laL. represent the v^tral F^rt.on of ‘Im 
carpels. It is quite possible for leaflets to deiciopi 

“If ‘exceS analogy for ovular construction is 

afaderbfthe peonlif leaves of 

■ptce” SdS“ f£g ‘5’“jTwy ov,r 

S a dis&ex to this I°-rmof Portion due to t ie 

pXkTtoto^LTsioi’S^^^ 

•1 -1 +wn hfmal lobes of this lamina, it nt non 
midrib of two basarioues 't _ mterveiiino- between 

ZCe" rri: excessively shortened or 
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eliminated, tlie result would be that the lower surface 
of the lowermost lamina would be in contact with the 
similar surface of the uppermost lamina. The apex 
of the midrib of this last is prolonged into a short 
bai’e portion springing from the upper surface of the 
lamina near its apex, this position being due to the 
fact that its two apical lobes have fused behind the 
midrib ; the bare piece of midrib thus springing 
from the upper surface of the uppermost lamina 
represents the nucellus of the leafy ovule. In this 
foliage-leaf of Godisemn, therefore, the arrangement and 
relationships of the thi’ee parts are exactly as they are 
in the leafy ovule, consisting of outer and inner 
integuments and nucellus. 

Again, in the pitcher-plant (Nepenthes) the basal, 
fiat, assimilating portion of the leaf may be compared 
with the outer integument in these ovules, and the 
pitcher, whose stalk sometimes springs from its lower 
surface, is compara-ble to the inner integument with 
the upper surface inrolled. Bichler has described 
almost equally instructive abnormal foliage-leaves in 
Michelia. 

Indeed, it is quite frequent for the foliage-leaves 
of many plants to exhibit the same structure that we 
meet with in the leafy ovule, viz., a basal part bearing 
a pitcher-shaped upper portion as an outgrowth from 
its lower surface, or producing the stages which lead 
up to this. Celakovsky observed such leaves in the 
lilac (tSyringa vulgaris) (PI. XLIX, fig. 6). They have 
been seen in Lonicem conjugalis and Phlox panicidata 
(see Vol. I, under “ Enations ”) ; in the latter the upper 
division of the lamina is in the form of a long, tapering, 
naked piece of midrib. Celakovsky even observed a 
petaloid stamen of Oamellia having precisely this 
structure : the expanded filament bore on its dorsal 
surface (directed inwards) a pitcher-shaped upper 
portion representing the anther, whose outer surface 
was morphologically the lower (PI. XLIX, fig. 7). 

Attention may further be drawn to the strong 
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resemblance to virescent ovules of the small marginal 
ascidia in tlie foliage-leaf of 8amfrcuja ernssifolia 
observed and figured by Goebel and Massolongo. It 
is clear that some of tbe virescent ovules are also 
ascidia of exactly the same form and position. 

Exact homologues both of the metamorphosed ovule 
and of the unaltered ovule or “ ovular leaflet ” may be 
found as normal structures in other departments of the 
vegetable kingdom. Celakovsky finds such in the ap- 
paratus of the female “ flower ” of the Ooniferm. The 
Taxacese present the instance of the normal ovule along 
with its two integuments ; the remaining groups that 
of the semi-proliferated ovule, of which the seminiferous 
scale (or rather one-half thereof, seeing that each scale 
possesses two ovules) is the vegetatively-developed 
outer integument bearing the involuted nucellus- 
producing inner integument on its lower (dorsal) 
surface. The case of Gupresms, in which a single 
seminiferous scale bears several such inner integuments 
on its lower surface, finds its counterpart in Hesperis, 
as we have seen ; such a structure as this might con- 
ceivably arise out of a compound ovular leaflet, the 
terminal segment of each lobe becoming, as in the 
simple trilobed leaflet, the inner integument borne on 
that lobe’s lower sui’face. Descending lower in the scale, 
precisely the same set of structures (although naturally 
modified in accordance with the idiosyncrasies of the 
special group of plants in which they occur) are exhibited 
as normal stages of development in the sporophylls 
of the ferns. In Thyrosopiteris and H_ymenophyllace^ 
we see the case of the normal or slightly leafy ovule of 
Angiosperms and of Taxacese, in which the receptacle 
bearing its numerous sporangia (homologue of the 
nucellus), terminal in position, is ensheathed by the 
integuments, of which the indusium is the morphological 
equivalent of the inner, while the outer integument is 
represented by the laminar extension (when present) 
of the pinnule-segment on either side of the iruhisium. 
If now this structure be compared with the virescent 
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oviile of Trifolmm repens, ^ its similarity to the bibbed 
funicular lamina enclosing the inner integument is 
obvious : the two structures are to be regarded as 
homologous although naturally presenting differino- 
degrees of development of the respective parts. In 
DtcJcsonia the sorus is also terminal to the leaf-segment, 
but the indusium is here two-lipped instead of cup- 
shaped._ In Davallia and Microlepia the first stage in 
the projection of the sorus on to the lower surface is 
seen, this being caused by the elongation of the upper 
side of the indusium, which becomes green and is 
(in part) an extension of the pinnule-segment (the 
outer integument). The final stage is seen in Gy stop- 
tens, Avhere the sorus with the lower lip of the indusium 
is projected completely on to the lower surface of the 
pinnule-segment (PI. XL VIII, fig. 15). 

In Gibotium and Gyathea there is a distinct cup- 
shaped indusium situated on the lower surface of the 
segment , in the former this is at first terminal and 
marginal, becoming subsequently displaced into an 

Matter it is inferior from the 
first (II. XLIX, fig. 3). In these two cases we have 
the exact counterpart of an inner integument situated 
on the lower surface of a “basal lamina” or prolife- 
rated outer integument or funicle such as occurs in 
>^mjmbnum Alliana and Beseda (PL XLIX, fig. 4). 

1 h x- shows the same thing in a perianth- 

baf of a trihp^ Completely foliaceous ovules are 

^ and fig. 2 

I he present writer is in complete harmony with 
Celakovsky s view of the subject. But, owing to our 

nf of the nature of the original ancestry 

of the Aiigiosperms, it is impossible to know the exact 

o7wl,bh sporophyll and its parts out 

1 1 ^ and ovules became diffe- 

ifciitiated; this more especially concerns the primitive 


* VVitli wliieli it 


is more comparable than with the normal ovule. 
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position of tlie nucellus or sporangium, whether 
terminal or lateral to the segment (pinnule). 

In any case the leafy carpel and ovule represent 
reversionary structures, and the various forms of 
abnormal foliage-leaves described above are an indica- 
tion of the method by which the peculiar structure 
of the normal carpel and ovule has been brought about 
in the past. 

Again, the structure of the carpel of Gycas strongly 
supports the ovular theory as above set forth, for it is 
clear that the ovule of this plant, from its position, 
corresponds to a leaf-pinna, and the fact that the 
Cycadean carpel has been derived from the leafy 
sporophyll of a Pteridosperm shows (what might in- 
deed be deduced without this extra piece of evidence) 
that the ovule of Oycas is a metamorphosed leaf-segment 
or pinna. 

Thus we see how precisely the same structures as 
are exhibited by these metamorphosed ovules occur 
as normal structures in the sporophylls of ferns, and as 
both normal and abnormal structures in the foliage- 
leaves of Dicotyledons. 

Sqiuunochj of Pistil. 

In some of the secondary flowers resulting from 
fasciation of the male flower of Welwitschia, the centre, 
where the vestigial pistilnormallyocciu’s, was occupied 
by great numbers of tiny colourless foliar organs 
which must probably be placed in the category of 
scale-leaves; there were transitions between some of 
these and the stamens. 

2. Sepalody. — This does not often occur. In“double” 
flowers of those Eanunculaceae in which a petaloid calyx 
and no corolla, or a corolla of reduced nature, is present, 
the carpels are frequently transformed into sepals, as 
in Anemone. Ducha'rtre observed in an annual larkspur 
(DeZjj/ihihm yljhm) alternathig polymerous whorls of 
sepals and carpels with numerous transitions between 
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tlie two. In proliferated flowers of the rose the carpels 
of the lowermost of the two flowers so-formed were 
becoming gradually transformed into sepals to form the 
calyx of the second flower above ; from being small, 
colourless, infolded, and inferior, they became gi-een,' 
expanded, enlarged,and superior, and were immediately 
succeeded _above_ by the corolla of the second flower. 
In a case like this the one flower merges gradually into 
the other, the whole foi’ming, as it were, one continuous, 
single flower, so that transitional forms exist between 
the carpels of the lower and the sepals of the hioher. 

In the “ rogue ” roses previously described, in which 
the flower had split into a. number of separate inverted 
flowers, the carpels of the mother flower became 
superior, green, and inversely orientated in order to 
serve, in part, as calyx of the secondary flowers. 

A somewhat similar phenomenon to that of the 
proliferated rose occurred in the foxglove, in which 
the corolla of the second flower caused by proliferation 
arose immediately above and within the opened ovary 
whose component carpels were slightly changed to 
act as calyx for the newly-formed flower. 

In each of these three cases Just described we see 
that the type of metamorphosis is in one way different 
from any that has hitherto been spoken of, inasmuch 
as the organ concerned becomes changed into a different 
one, belonging not to the same, but to another flower, 
and consequently’’ in a direction the reverse of the 
noi mal, viz., from below upwards (from without in- 
wards). In these cases sepalody of the carpel is a 
reversionary phenomenon inasmuch as the carpel be- 
comes enlarged, virescent, and ” superior” in position. 

b. Petalodv.— A feature of many flowers in which 
doubling assumes an extreme form, the carpels as Avell 
as the stamens becoming affected. A peach-tree 
flowering m July for the second time in Kew Gardens, 
Jiad double flowers, all of which were proliferated, and 
many of the outermost carpels were |3etaloid in part. 
Also in proliferated flowers oi Arabis albida both 
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stamens and carpels wei’e petaloicl. In liermaplirodite 
flowers of Begonia Pearcei, in whicli tlie stamens wei-e 
partially petaloid, some of tlie carpels were similarly 
affected; in another Begonia many of the ovules were 
also petaloid. In a double Narcissus the three styles 
were more or less petaloid. In the Miltonia vexillaria 
above-described, in which dialysis of the column had 
occui’red, the stamens and carpels composing it had 
become petaloid. 

Cramer and Masters describe more or less petaloid 
carpels in Priimila sinensis and vulgaris which bore 
ovules not only on the margins, but also on their upper 
surfaces, far from the margin ; this may be explained 
as follows : inasmuch as they have become petaloid 
these carpels probably also possess latent stamina! 
characters, for petals are but modified stamens ; hence 
these superficial ovules probably indicate the latent 
presence of a median fertile region such as occurs in 
the anther, but is here occupied by ovules. 

A normal case of a petaloid carpel, or part of it, 
viz. the style, is afforded by the iris; but the most 
interesting point about its structure is not the petalody, 
but the possession of well-developed median lamellm 
such as occur in some virescent anthers and in the 
foliage-leaves described above. These lamellae in their 
terminal portion form the upper bifid lip of the curious 
stigma in this plant. Here, then, is one more foliar 
organ to be added to the already long list of those 
exhibiting this (from the morphological view-point) 
profoundly interesting structure. 

4. Staminody. — This is a phenomenon which might 
well be expected to occur, seeing what closely- allied 
organs stamens and carpels really are, and how fre- 
quent is the converse phenomenon of carpellody of the 
stamen. 

Its occurrence in hermaphrodite flowers will first be 
considered. 

In some very abnormal flowers of the toadflax 
{I Anaria vulgaris), kindly sent in the same year (1908) 
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both by Dr. Eendle and by Vice-Admiral Chase 
Parr, in which the pistil had reverted to five carpels, 
amongst other changes, the styles of the carpels of 
some of the flowers bore imperfect anthers. 

A tiilip-flower with a 9-merous pistil (G6-f3) had 
the ovary split open on one side, and two of the 
carpels were transformed into stamens which divero-ed 
at a wide ang'le froin the pistil. In another flowei% Sso 
having the ovary slit open, the free mai’gin of one of 



Eia. m.~TuUpa Gesnermna (Garden Tulip). PistU split open i 
showing an anther (an) on one of the carpellary inargiL. 


the carpels wa,s transformed into an elongated anther- 
locnlus (flg. 186), while farther to the inside were 
wo free-standing stamens, as if representing an inner 
ii^horl of cpels Both flowers were otherwise normal. 
In the fasciated flower of Scilla nutans, mentioned 

^ere mostly 

sepal ate, distinct organs, bore anthers and had no 

trace of ovules. 

The above are cases of hermaphrodite flowers be- 
coming affected; in the tulip and Scilla the stamens 
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become increased in numbers thereby. In some of 
the flowers of Linaria we see a transitional stage 
to unisexiiality, but tlie carpels are only partially 
staminoid. 

The following are examples of remarkable trans- 
formations of ovules. Agardh noticed that in an open 
ovary of a double hyacintli, side b}^ side with tbe 
ovules, anthers were borne on the same iDlacenta. 
Masters saw and figured in otherwise peidectly normal 
and closed ovaries of Bsecltea cUosmmfolia (Myrtace®), 
which in most instances were unilocular, i. e. devoid of 
partition-walls, that ovules were completely absent 
and replaced by numbers of perfect stamens (occa- 
sionally imperfect ones) attached in all eases to the 
wall of the ovary (PI. XLIX, fig. 8). We must 
suppose that here the ovules (segments of a leaf) 
were congenitally metamorphosed into stamens (entire 
leaves). The same interpretation may be placed 
upon Agai’dh’s case. There is nothing really remark- 
able in a phenomenon of this kind, for a leaflet may 
exhibit all the characteristics, even as to size and 
organization, of the entire leaf of which it is a part, 
hence it would be no more wonderful for an ovule to 
change into a stamen than into a well-organized 
leaflet.* 

Many instances are known of female flowers becom- 
ing male by the transformation of the carpels into 
stamens, as for example in several species of willow 
{Salix), where usually the two carpels are replaced by 
two stamens. Wigand saw flowers of 8. pseudo-baby- 
lonica in which the carpels were replaced by three 
stamens; and transitional organs, partly male and 
partly female, also occurred in some flowers. Origin- 
ally, 8alix must have possessed more than two carpels 
(an extra number is a frequent abnormality in Pojnilus), 

* 6rood examples of tliis kind of change are afforded by occasional leaflets 
of the tomato-leaf, which are not only organized exactly as the entire leaf 
itself, but sometimes produce an axillary bud. Also by the completely 
organized carpel borne as one of the pinnse of a carpelloid stamen, which 
was described and figured by Masters. 
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hence this extra stamen may be regarded as probably 
representing a third carpel which has become trans- 
formed. Zimmermann describes interesting cases of 
the gradual transformation of carpels into stamens in 
the crack -willow {8. fragilis) (fig. 137). 

Plate XLTX, fig. 9, shows a carpel of Begonia 
bearing an anther. 

Wigand’s observations illustrate the fact that 
metamorphosis is very frequently accompanied by 
positive dedoublement (an instance has just been 
cited in Linwia), for when the equilibrium of the 
flower becomes upset, reversion in more than a 
single respect is likely to occur. In the maize male 
spikelets sometimes occur in the female inflorescences 



Fig. Vd1 ,—SaUx fragilis (Crack- Willow). Carpels changed into 
stamens. (After Zimmermann.) 

or “ cobs.” They usually appear in the terminal 
portion of the cob, either as a continuation of the 
normal rows of spikelets, or on a special prolongation 
of the axis, as in Typha. But they occur more fre- 
quently, as might be expected, when the cob becomes 
resolved into its original separate spikes, and in that 
case, again, at the ends of the branches; such an 
androgynous inflorescence comes to resemble the 
terminal male panicle of the plant. More rarely do 
the male spikelets occur in the middle region of the 
cob, mixed up with the female spikelets. 

Blaringhem obtained, by artificial mutilation, cobs 
in which all the female spikelets were replaced by 
male ones, yet the glumes and paleas remained the 
same as in the female flower. 

Very interesting are those cases in which the 
nucellus (megasporangium) of the ovule produces 
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pollen -grains (microspores). Goebel observed in 
Begonia tuherosa tbe formation in this position of 
pollen-mother-cells instead of embryo-sacs (mega- 
spores). Salter observed pollen-bearing nucelli in the 
passion-flower (Passifiora), and Masters the same 
phenomenon in Rosa arvensis. 

The same conclusions may be applied here as were 
drawn from the phenomena of carpellody of the 
stamen. 

GarpeMody of the ovule may be the interpretation of 
a phenomenon described by Masters in which a com- 
pletely-formed carpel, bearing a long style and a 
stigma, was borne at the top of an otherwise normal, 
ovuliferous placenta of Primula. It seems to be quite 
possible for an ovule (i. e. a leaflet) to develop into an 
independent leaf, equal in size and similar in construc- 
tion to the leaf of which it is a part. A lateral lobe 
of a leaf has sometimes equalled in development the 
leaf itself, and this might well become the case in 
Primula where the ovular leaflet is practically sepa- 
rated from its parent carpel.* On the other hand 
this terminal carpel may merely represent the first 
and eaidiest expression of a proliferation of the central 
axis. 

(5) Spoeophtlls op Ck-yptogams. 

Phyllody. — The sporophylls of the majority of ferns 
are normally foliaceous; the fertile fronds of many, 
however, have no green lamina developed, these having 
probably been reduced from the foliaceous type. The 
fern-sporophyll most likely represents, in a general 
way, the type from which those of Gymnosperms and 
Angiosperms have been derived by a process of simpli- 
fication. 

The completely fertile fronds of certain ferns fre- 
quently become partially sterile, thus forming inter- 
mediate structures, as in Osmunda japonica. In the 

* Cf. the fully-formed leaf (e. (/. in the mango, vine, BuMleia) representing 
the extreme development of the ventral lamellse which morphologically are 
the united hasal lateral lohes fused with the midrib of the main leaf. 

VOL. II. 14 
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ostrich-fern {Strutliiopteris germanica), in which the 
differentiation into fertile and sterile fronds also occurs, 
Goebel, by cutting off the sterile fronds, induced the 
sporophylls to exhibit their conformation, but bearing 
vestigial sporangia. 

In the royal fern {Osmunda regalis) and 0. cinna- 
momea the fertile pinnge may often become partially 
foliaceous; in the first-named plant the pinnules of 
such pinn^ may have one longitudinal half fertile and 



Pis. 138 — BoIrj/cMMmittmaria (Moonwort). Sterile portion of sporo- 
pliyll bearing fertUe segments. (After Goebel.) sp, sporano-ia • 

/, base of fertile “spike.” ^ f o > 

Pia. 139.-Aneiinio Dregeana. Basal portion of sporophyll sbowino- 
sterile lowest pair of pinnse, 

the other sterile, or the upper half may be sterile, while 
the lower is fertile and contracted to the midrib. 

In the moonwort {BotnjcUum Lunaria) the 'whole 
of the ventral fertile segment or sporangiophore may 
become entirely sterile and foliaceous; more fre- 
quently only certain pinnae or portions of such undergo 
this change. • 

In Bv^gsctiict the two lowermost fertile 

bipinnate segments were seen in a perfectly sterile 
condition in a dried specimen which had been collected 
by^Mr. T R. Sim near King William’s Town, Cape 
Colony. The sterile segments were not quite so much 
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dissected as in the normal frond (fig. 189). Mr. L. A. 
Boodle also obsei’ved the same phenomenon in a speci- 
men of J. hirsuta which had been sent to England 
from Jamaica, and whose leaves had been cut off 
previously ; the abnormal leaf had sprouted from the 
dry rhizome after it was planted at Kew. 

In proliferated cones of the horse-tail (Equisehim) it 
is not uncommon to find transitional forms between 
the peltate sporophylls and the toothed leaf-sheaths. 
Such were observed in a cone of E. maximum ; at its 
base the “ collar ” had developed as an ordinary leaf- 
sheath. The abnormal sporophyll, in its least modified 
stage, had been prolonged on its upper side into a long, 
tapering scale-leaf structure ; one such structure, whose 
broad peltate base bore three or four sporangia, had 
three tapering lacini® at the upper end (PI. XLIX, 
figs. 10 and 11). In another sporophyll the tapering 
tip was folded inwards on itself and bore a small 
sporangium on one of its margins at the base, wdiile 
the normal large four or five sporangia occurred on 
the bi’oad, lower peltate part (PI. XLIX, fig. 12). 
The most modified sporophylls resembled the ordinary 
leaves, but in such cases there wms a deep downward 
bend towards the dorsal (lower) side, this bent portion 
representing the peltate part of the normal sporophyll 
(PI. XLIX, fig. 13). A leaf of this kind is a very 
interesting transitional structure, for it portrays the 
unfolding and straightening out of the peltate portion 
of the leaf, which may conceivably have originated in 
the past by a double fold (downwards and upwards) 
of the leaf, combined with abortion of the apex. In 
the last-mentioned case there has been an elongation 
both in the stalk (to form the sheath) and in the upper 
apical part to form the tapering sheath-teeth. In one 
such sporophyll two sporangia were inserted on the 
dorsal side of the sheath near its edge (PI. XLIX, 
figs. 10-13). 

The importance of the above abnormalities in 
Equisekmi lies in the exact homology which is seen 
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to exist between peltate sporophyll and vegetative 
leaf, and in showing the method by which the one 
type of leaf is able to j)ass into the other by means of 
certain modifications of the structure. 

Spobangiody op SpoliOPHYLL-SEGMENTs. — As ail ex- 
ample of the appearance of sporangial tissue on 
normally sterile portions of the sporophyll, the 
interesting case of Botrychiumi (Ophioglossacege) may 
be brought forward, in which some of the segments of 
the vegetative portion become sporangiferous, or even 
the entire blade (fig. 138). In the former instance 
this may be regarded as a reversion to the ancient 
type of fern-sporophyll in which sterile and fertile 
parts of the frond were more evenly distributed; in 
the latter we see merely an extreme example, repre- 
senting an exaggerated swing of the pendulum, which 
can have no reversionary value. 

Poisson mentions and figures an instance of the 
same phenomenon in the elks-horn fern {Platy cerium 
biforme). The rhizome being very short, the fertile 
fronds, presumably, were unable to develop owing to 
lack of space. Apparently in compensation thereof, 
portions of all sterile fronds present, instead of remain- 
ing in the normal adpressed and prostrate position, 
grew upwards and produced sporangia on their upper 
surfaces. 

There may, perhaps, be introduced here a case of 
androgyny. 

Heinricher and Gray describe abnormal sporocarps 
of viaiaris (Hydropteridege) in which both 

micro- and megasporangia occur. This is obviously a 
reversion, for in Azolla vestigial developments of the 
one kind are usually found in company with the other, 
and in Marsiliacege it is a normal feature for both kinds 
of sporangia to occur equally well-developed in the 
same sporocarp. 

General Gonclusions. 

Already, at the end of each section, generalisations 
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have been made as to the conclusions to be drawn 
from each phenomenon described under the heading 
of Metamorphosis. Partial phyllody of the fertile 
frond-segments of Ophioglossaceae and of the fertile 
fronds of the other ferns may be regarded as reversions 
to that condition, obtaining in most modern ferns and 
in the ancient Marattiacese, in which fertile and sterile 
regions of the sporophyll were not so strictly and 
widely segregated as they are in these forms in which 
the abnormality occurs. Complete phyllody of the 
fertile portions, as described in Botrychmm and Anehiia, 
is merely the extreme swing of the pendulum in the 
same direction, and has, of course, no reversionary 
meaning, for the leafy sporophyll, and not the out and 
out foliage-leaf, was of necessity the original ancestor. 

The abnormality in Equisetum may possibly stand 
for a reversion to the character obtaining in the 
immediate ancestry, viz. in such forms as Phyllotheca, 
in which whorls of vegetative leaves alternated with 
those of sporophylls, a condition found also in the 
Calamariege. 
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II. SIMPLIFICATION. 

As the normal course of evolution has proceeded in 
the direction of simpli cation, we might expect what 
wm find to be true, that abnormalities coming under 
this heading are veiy much rarer than those occurring 
under the former one. In fact, all these abnormal 
structures embody changes which are, for the most 
part, distinctly in the direction in which evolution 
appears to be at present tending. 

1. ABBEEVIATION. 

This is the opposite condition of proliferation. In- 
stead of floral or inflorescence-axes being abnormally 
elongated or present whei’e they do not usually occur, 
they are abnormally shortened or else completely 
absent where they usually occur. 

1. The InploiiksobiNCE. — In the lady’s-smock (Oar- 
clamine jn-ufens/s var. ucartfe) the internodes of the 
axis have become suppressed, and the long-stalked 
flowers arise from the axil of a leaf of the radical 
rosette. . This feature, however, is merely a reproduc- 
tion of what occurs as the normal character in the 
genera lonoph-idmm and Morisia, etc. 

AV'irtgeii describes an interesting case of this sort in 
Qagea arvensis in which the flower-scape was entirely 
suppressed and the flowers arose from the axils of the 
bulb-scales or from bulbils produced in those axils. 
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Velenovsky figures a striking example in Ghaero- 
pliyllum Tainturiarii in which the umbels were com- 
pletely sessile. 

There is an abnormal form of the oxlip {Primula 
I elatior) in which the flower-umbel is sessile ; and 

another in which the long-stalked flowers arise iude- ; 

pendently and separately from the leaf-axils ; but this 
may be the result of hybridization with the primrose. 

In TJmbelliferm, e. g. the caraway {Garum Card), < 

and the great water-dropwort orocate), the 

secondary umbels ai’e sometimes replaced in part by 
1 single flowers ; it will be seen that in cases of this sort 

an attempt is made to reproduce the condition which 
* occurs normally in such forms as Astrantia and the 

I sea- holly (Pryngium). 

2. Thb Flowee. — In some species of Primula, by 
suppression of the flower-stalks, the umbellate is 
replaced by a capitate inflorescence. 

A frequent variation is that in which stalked cones 
: become, like the flowers just mentioned, sessile, as in ; 

^ the club-moss (Lyoopodium davakim). ■ 

2. ADNATION. ‘ 

Where floral axes are adnate to another axis, the 
axillary branch of an inflorescence becomes concre- 
scent for a longer or shorter distance to the main axis, 
producing the appearance of an “ extra-axillary ” ■ 

shoot. ^ 

In the Madonna-lily {Liliim candidiim) in several 
shoots a flower-stalk in the axil of a green bract was 
fused with the main axis as far as the next bract j 

above, opposite which it emerged at the end of a > i 

stalk. 

A similar case was seen in Gypripednmi sp. ; here 
the pedicel and ovary of the flower were fused with the 
axis of the inflorescence above so far as the bract of 
the following flower which is inserted at the same level 
as the sepals of the first flower, so that the appearance 
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is presented of tHe upper of the two flowers arising 
from the axil of one of the floral members of the lower 
one ; the inflorescence above the lower flower is repre- 
sented only by the upper flower and has become 
almost entirely absorbed by the lower main flower. 
In Gi/jmpedium the upper part of the whole inflore- 
scence is often present and bears two or more flowers; 
sometimes it is completely absent, having aborted, so 



Fig. l4iO.~Tulipa (jesjienawct (Garden Tulip), 
of two lateral flowers to the peduncle of the 
(J. Weathers.) 


Adhesion of peduncles 
main terminal flower. 


that the flower spoken of above as the lower one, 
originally lateral in position and one of a number, 
comes to be unique and perfectly terminal. This is 
the same phenomenon as in the vine-stem, in which the 
stronger lateral axis becomes terminal and pushes the 
terminal axis into a lateral position; in tlie Gi/pri- 
■pnhnm the extra complication of fusion })etween the 
two axes has occurred ; this has also been described as 
occurring in the vine. 

Here also may be placed those cases in which tulip- 
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stems bear more than one flower. Mr. Weathers sent 
a sketch of this phenomenon in the tulip “ La Belle 
Alliance ” representing a main scape bearing two 
i lateral ones, of which one is axillary to one of the lower 

foliage-leaves, the other to an upper foliage-leaf or 
bract; but in both the peduncles of the extra flowers are 
adnate to that of the main flower for a longer or shorter 
distance (fig. 140). Now in T. hi flora afghanica 

the same phenomenon is quite fixed and normal ; here 
there may be as many as seven peduncles, all approxi- 
mately equal in development and united at various 
levels ; one of these must be the main axis and all the 
> rest axillary shoots, though it is difllcult to trace all of 

j the latter to their subtending leaves. 

f Other normal instances of this phenomenon are 

frequent. In the borage (Borago), for example, the 
flower-stalk of the terminal flower unites with that of 
the main inflorescence-axis for a longer or shorter 
distance. Good examples are afforded by species of 
Solanum and Grotalaria alata. Velenovsky ascribes 
the phenomenon in the two last-named plants to “ dis- 
placement,” as there exists no outward or inward sign 
of fusion between the two axes ; yet in Loasa papaveri- 
folia, in which there is an equal absence of any sign 
of fusion, he states that fusion between the two axes 
has occurred. The true state of things probably is 
I that the fusion is so deep-seated and radical that no 

j outward or anatomical evidence thei'efor can any 

i longer be found, whereas those fusions, such as occur 

I in Lilium candidum, which are less deep-seated, show 

1 clear evidence thereof; it is merely a question of 

! degree. It is difficult to understand how displacement 

could occur. 

Floral axes are sometimes adnate to foliar organs. 
Massalongo describes the occurrence of a group of 
well-developed flowers on the midrib of the upper 
surface of leaves of Amaranthus 'paniculatm (PI. LI, 
fig. 1), and ascribes the phenomenon to an “ enation ” ; 
finding no evidence, from the anatomical structure of 
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the petiole, of any adnation of an axillary inflorescence 
with the leaf, he declines to accept this explanation. 
Yet it must surely be regarded as a case of adnation, 
for adventitious flowers as “enations” from a leaf- 
surface are entirely unknown. Moreover, the author 
is mistaken in supposing that the anatomical structure 
of the petiole can be a reliable guide, one way or 
the other, in helping to solve such a morphological 
problem. There are several normal instances of 
“epiphyllar” flowers, such as those of Fliyllonoma 
ruscifolia (Saxifragaceae) and Erythrochiton hypoplt-yllum 
(Eutaceae), in which a similar appearance is pi’esented 
to that of the Amaranihus, and in which the adnation 
is vei’y intimate and complete. It is possible that the 
union in Amaranthus might be so intimate that no trace 
of it, external or inteimal, could any longer be found. 

Excellent noi’mal examples of the fusion of an 
inflorescence-axis with its bract are afforded by the 
lime {Tilia) and by Spathicarpa (Aroidese). 

We come now to the adnation of floral leaves. 
Moquin-Tandon cites a case of the adnation of sepals 
to petals in Geranimn nodosum in which a petal clave 
by its lower surface to one of the calyx-segments. 

There were cited on a previous page instances, viz. in 
those flowers where the cyclic tended to become replaced 
by the acyclic arrangement, of a sepal becoming fused 
with a petal laterally, so that the double perianth-leaf 
so constituted belonged partly to the outer and partly 
to the inner whorl, and was also of dual nature ; e.g. 
in the crocus, tulip, and lily. Buchenau mentions a 
similar instance in TrQpxohm majus. 

A drawing, kindly lent by the late Mr. G. S. Saunders, 
showed an interesting case of a flower of Gypripedium 
superhiens (PL L, fig. 1) in which the two lateral 
petals were fused by their margins with the posterior 
sepal (». c. the one behind the labellum) to foimi a 
single large leaf; the labellum, in correlation with this 
change, being quite absent (fig. 141). PI. L, fig. 2,* 

* Also lent by Mi\ Saunders. 
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and fig. 142, show a flower of G. harhakmi in wliicli 
the petals have united with two anterior sepals (the 
result of division of the single anterior one). Another 
drawing- showed the same phenomenon in Bisa •imiflora. 

Magnus mentions the adherence of sepals to the 
“column” in vai-ious orchids (PL LI, fig. 2). The 
present writer also observed this in a single sepal in 
.two flowers of OncAdiimi fiiscatitm, Carriere describes 
and figures in the cherry (Pnmits Gerasus) a very rare. 






14 . 1 . 142 . 

Fig. 141 . — Cy'prijudiwm siqoerhiens. Adhesion of the two lateral petals 
with the posterior sepal, and suppression of the labellum. Dia- 
gram. 

Fig. 14<2.~Cypripediiim. harhatum. Adhesion of the two anterior 
sepals (arising by division of the single one) with the lateral petals. 
Diagram of the perianth. 


but extremely interesting case in which the sepals, 
instead of being hypogynous in position, and caducous 
in duration, were apparently seated at the top of the 
fruit, and were persistent (PI. LI, fig. 3, and fig-. 148 
in text). The interest of this lies in the fact that here 
we have a character reappearing in one section of the 
order as an abnormality, ivliich in another section, the 
Pome®, is the normal feature, viz. adhesion (as here 
interpreted) of the sepal-bases with the pistil to form 
the so-called “inferior” fruit. This abnormality 
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affords, therefore, a distinct link, the first one possibly 
ever seen, between the two sections of the order. 

Magnus also cites cases of adherence of petals to 
the column” in various orchids (fig. 144). 

As regards the adnation of stamens to the petals, 
Masters writes of this phenomenon : Morren describes 
a malformation of Furlisia wherein the petals were so 
completely adherent to the stamens [outer series] that 
the former were dragged out of their ordinary position 
so as to become opposite to the sepals.” A fuchsiaj 



Pie. 143. — Frwms Oerasus (Cherry) ; fruit in form of an “ inferior ’’ 
ovary (after Carrik’e). 

in which a petal, with but half its lamina developed 
and bearing a complete anther at the apex, had two 
stamens of the outer whorl completely adnate to it for 
the whole length of their filaments, the petaloid leaf 
thus bearing three anthers, one of which, however, 
was imperfect. Masters observed this adhesion in the 
orchids Ophrys amnifera^ Oclontoglossum sp., etc. In 
the orchid Gongorci and some others it is the normal 
condition. Other normal instances of the adherence 
of stamens to petals are exceedingly common, e.g, in 
tile Gamopetalm and 

In Linaria vulgaris, Fapacer TUb(Bas,^x\^I\ oriental e, 
and in GAc/ra adhesion of the stamens 

(transformed into carpels) with the pistil ivas observed; 



Fig. 144. — Caitleya Forhesii. Flower sliowing the two lateral petals 
(p2 and p'**) adherent to the column. (After Magnus.) 

stigma, which, often bore a minute Denclryplimiu -like 
fungus. The normal pistil was present. This is a case 
of the adhesion of car^^els to stamens as distinguished 
from the converse condition just described. 


3. COHESION AND SUPPRESSION.* 


SlNAN'l’HY. 

This is precisely the opposite phenomenon to forking 
and fasciation of the flower ; but the term “ synanthy ” 
has been applied in the past, e.g. by Masters, to 
phenomena which should be included under the head 
of bifurcation or fasciation, it being preferable to hold 

* Under this term will be included “abortion/^ “ degeneration/" and 
suppression/" as these are merely di:fferent degrees of one and the ScTine 
change. 


in the two former cases the oiuentation of the a 
carpelloid stamens was reversed, thereby obeying 
law of laminar inversion. Many instances of untrans- 
formed stamens fusing with carpels have been seen by 
other writers. All gynandrous flowers, such as the 
orchids, exhibit this phenomenon as a normal feature. 

In some flowers of the pansy (Viola tricolor) which 
were peloric (all the petals being spurred), there was 
attached to each stamen at the base, and possessing 
inversed orientation, a slender style bearing a terminal 
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tliese distinct from synantliy as due to the imperfect 
partition of a single structure. It is often difficult, 
when confronted with compound flowers, to know 
Avhether one is dealing with partition or synantliy. 
Each case must be decided on its own mei'its ; and 
synantliy may only be definitely determined where it 
can be shown that an actual displacement of flowers 
on the axis has taken place, or where an apparently 
compound flower is known to be replaced in a normal 
inflorescence of the same or an allied species by two 
or more free, separately-organized flowers. 

R. R. Gates describes interesting cases of synantliy 
in the evening-primrose {(Enothera)* ; he states that 
every polymerous flower has two bracts at its base 
instead of one ; the bracts may be independent or 
more or less coalesced at the base. The ovary and 
hypanthium were more or less flattened. “ An exami- 
nation of the stems which bore these polymerous 
flowers disclosed the fact that they exhibited irregu- 

* Some of Dr. Grates’ observations on (Enothera are here appended 
(K = calyx, C = corolla, S = stamens, N = stigma-lobes). 


1 . 

2. KeQSisNs. 

3. 

4. KAS 8 N 4 . 

KASsNs . 


0 . multifiora 

Race No. 25 from 
near Liverpool 


5. KASfiNc . 

6 . KASfiN^ . 

7. . 

8. KfiCcSiaNs . 

9. K.ASPN? . 

10 . K 5 C 5 SA . 

11 . RASA . 

12. KsC^SgNs . 

13. IC 5 C 5 S 8 N- . 

14. K 5 C 5 S 8 N 5 . 

15. KASgNs . 

16. KsCsSgNs . 

17. KASgNs . 

18. KsG^sSaNs . 

19. IC5tC4S9N4 


O. Hennis x Lamarck- 
„ {iana 

0. g r andifior a fxom 
Alabama. 

Race 54 X 40. 

0. hiehnis, Chelsea 
Physic Garden. 


t Two sepals of normal width, three 
of the other two. 


Two bracts at base of flower. 

Two bracts partly coalesced. 

Two bracts at base. 

Two perfect 4-meroiis flowers with 
theiiTiypantliia in contact through- 
out their length and partly fused. 
Ovaries in contact, and partly 
fused. Two bracts. 

One bract. 

One bract. 

One bract. 

Hypanthium and ovary flattened. 
One bract. 

One 'bract. 

Only^ one bract at base of each flower 
in this race. In one case the bract 
had two tips, as though, resulting 
from the incomplete coalescence of 
two bracts. 


narrower, occupying about the width 
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larity in the placing of these flowers on the stem, or in 
other words variations in phjdlotaxy. The flowmi’S 
and their bracts were not nniformly distributed on the 
stem, but certain flowers were very close together and 
others long distances apart.” This valuation in the 
phyllotaxy, showing that a flower here and there has 
been displaced from its usual position and approxi- 
mated to or fused with another flower, is the only 
evidence present that the polymery of these flowers is 
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Fig. 145 .— PedicwlaHs sylvatica (Eed-rattle). Diagram of dual flo-vver 
due to concrescence of two flowers, hh, bracts ; product of fusion 
of two sepals each from a, different flower ; s, independent sepal ; 

petals of lower lips ; FP, petals of npper lips ; Q, petal 
of doubtful origin ; ct, st amens : g, ovaries ; cl, disks. (After Wigand.) 

due to synanthy and not to fission, as without such 
evidence it well might be. 

Wigand made an interesting observation in the 
red-rattle (Pedicular is sylmMca) : in one plant the 
two uppermost flowers of the inflorescence were con- 
crescent to form a terminal peloric flower : a rare case 
(PL LI, fig. 6, and figs. 145 and 146 in text). 

Fusion between two of the numerous crowded 
flowers in the verticillaster of Labiatse has been noted : 
a by no means surprising occurrence. 

Costerus and Smith describe a case of fusion of the 
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t^YO flowei’s whicli normally occur side by side in 
Ganna : in this dual flower there were 7 sepals, 5 
petals, 6 alse, 2 labella, 1 normal stamen; the peta- 
loid portion of the other stamen is notched and bears 
a ridge which near the anther ends in a free lobe. 
There were two styles, one normal, the other filiform. 
The ovaries were simply united along one side only. 

Migliorato described instances of concrescence of 
flowers in the inflorescence of the gum-tree {Euca- 
lyptus salicifolia and E. vwiinalis), etc. (PL LI, figs. 4 
and 5). In the genus Syncarpia, belonging to the same 



Fig. 146 . — Pedicularis sylvatica (Lotisewort). Diagram of normal 
separate flower, h, bract ; s, sepals ; P, upper lip ; petals ; a, 
stamens ; d, disk. (After Wigand.) 


section of the Myrtacem, the flowers are normally 
concrescent, forming a solid mass. In Eucalyptus 
cornuta they form a very compact aggregate, and are 
in part concrescent, but not completely so. In most 
species they are completely free. 

Synanthy occurs as a normal phenomenon in the 
genus Lom'cera (honeysuckle). Arber has investigated 
this, and to his paper the reader is referred for 
further details. It is a case of partial synanthy, inas- 
much as the ovaries only of the two lateral flowers of 
the dichasial cyme are united (to form a false berry), 
the entire upper part of the flowers being free. This 
we know to be due to union and not division, for, by 
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comparison with other species of the genns we find 
the original condition to have been a dichasial cyme of 
three flowers, of whicli in some the terminal flower 
has disappeared, the two lateral ones being still free, in 
others, as L. alpigena and L. Xylosteum, the third step 
has been taken in reduction, viz., union of the two 
lateral flowers. 

Now, it is of great interest to find, as described by 
Velenovsky, that in L. Alberti (in which species flowers 
with both perfectly free and those with fused ovaries 
normally occur) abnormal flowers sometimes are found 
in which the upper portion of each flower, viz. the 
corolla and androecium, become as intimately fused as 
do the ovaries ; such a synanthic flower then possess- 
ing a 9-merous corolla and androecium (PI. LI, 
figs. 7 and 8). 

The phenomenon of synanthy is a progressive one. 

Negative DfeouBPEMENT. 

The term “ negative d4doublement ” was applied by 
Celakovsky to all those cases in which at some stage 
of the development the pinmordium is double, or 
shows a tendency towards doubling, but in which the 
phylogenetic tendency is towards fusion. Suppression 
represents a further evolutionary step in the reductive 
direction. 

GtENEeal. — Those cases are included here in which 
the flower as a whole is afi^ected by the reduction- 
process, fusion or suppression or both occurring in 
all the whorls. 

Examples of reduction to gjenimmry will first be 
mentioned. 

In Lilimn candicl/unh it was noticed that on sevei-al 
plants the terminal flower of tlie inflorescence Avas 
partially 5-merous. The Lvo perianth-whorls, each 
normall}'' 3-merous, had rearranged their pai’ts so as 
to make a single 5-merous whorl; of these five leaves, 
two are completely extexmal and devoid of dorsal 
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grooves ; one is partly external and partly internal 
with a dorsal groove on its inner half only (these in 
all probability represent a fusion between a petal and 
a sepal, causing thereby the 6-inerous condition of the 
flower); two are completely internal, with dorsal 
grooves on both sides (PL LII) . 

This 2 + 3-mei’ous perianth of Lilium may be 
compared with the normal structure of certain Resti- 
aceas and Triuridm, but in this case the condition is 
due to suppression of an outer leaf, as Celakovsky 
points out. He also cites a similar normal case to 
this in the Polygonaceous genus Podopterus. The 
2 + 3-merous perianth of the knotweed (Polygonum) 
is therefore probably also due to the same cause. But 
in all these cases the common factor is the derivation 
of the 2 + 8-merous perianth from an original 3+3- 
merous one, like that in the dock (Bumex) and the 
normal flower of Lilnim. 

We have therefore in these 5-merous perianths, 
normal and abnormal, a transition between two 
whorls (an outer of three and an inner of three), 
in which the third leaf * is partly, so far as insertion is 
concerned, in the inner and partly in the outer whorl. 

These terminal 5-merous flowers of Lilium (only 
flowers in this position showed the feature) are exactly 
comparable to the 5-merous flowers (in all whorls 
save the pistil) of the barberry (Berberis) in which 
genus the lateral flowers have a calyx of 3-merous 
whorls. Bichler points out that this 5-merous calyx 
of the terminal flower of Berberis, as also the 5-merous 
calyx of most Ranunculacese and all other Dicoty- 
ledons, may be regarded as derived from, or equivalent 
to, an outer whorl of two and an inner whorl of three 
members ; this is shown by the fact that often the 
two outer members are laid down a considerable 
interval before the three and following members 
appear. This is regularly and normally the case with 
the calyx of Cruoiferm, and other Rhoeadales, some of 

* Counting from below. 
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Avliose older inembers, as Pa f aver, are clearly closely 
allied to, and deidved recently from, the Polycarpicfc (as 
Celakovsky points out), and have their parts in threes. 

The corolla of Portnlacacese is also 2 + 3-merous, 
its perianth having three whorls in all, like that of the 
Papaverace^ and Cruciferee. 

In the lily-flower there were five stamens which did 
not alternate exactly with the perianth-leaves ; the 
pentamery here was probably due to fusion of two 
stamens ; but this was not particulary noted. Of the 
normal three carpels two Avere partly fused together. 
The formula of this flower AAms therefore K2|' C24 A 
2 -f- 3 (or 3 -t- 2) G2 ( — 3). A second terminal flower 
had just the same structure. A third had a perianth of 
four leaves, of which one was completely external and 
one completely internal, and two (lateral) ones which 
were half external and half internal, representing a 
fusion of two sepals each Avith a petal ; there were 
five stamens and three carpels. The floral formula in 
this case would be KlU Cl|-| A3 4-2 G3. A fourth 
flower had the same 5-merous perianth, but androecium 
and gynoeceuni were normal. Pentamerous flowmrs of 
Pancratium and Narcissus Pseudo-narcissus may also 
be mentioned.* 

Tetramerous flowers replacing the normal 5-merous 
ones are not infrequent in Dicotyledons, as in examples 
observed in Pentas, Primula, and Passiflora ; in this last 
flower there Avere only tAVo carpels. 

TrimeroAXS flowers were also exhibited by a Pentas. 
Fuchsia offers another case. Magnin describes a plant 
of herb-Paris {Paris qnadrifolia) Avhich was 3-inerous 
throughout, thus shoAving a reduction by one member 
in all its Avhorls. 

Dimerous flowers, Avhich at the same time naturally 
become pre-eminently peloric, are common in orchids ; 


* A 5-nieroits fiowei’ of TuU^a jpersica was recently seen in which two 
perianth 'leaves were completely external, two completely internal, while 
one was half in- and half outside. There Avere five stamens alternating with 
the perianth-leaves, and two carpels. 
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such were often seen, as in (hmnmatephijlluon, Gypri- 

Gattleya, md Narcissus hifloniH. 

In a flower of Grammatophylhm there were two 
sepals (anterior and posterior), two lateral petals, and 

two carpels. . . ,1 , • 

In another orchid, Gypnpedmm tnsigne, the anterior 

sepal was absent ; the posterior sepal, normally con- 
sistino' of the two fused lateral sepa,ls, was rather 
deeply split and one half had become displaced a good 
deal to the right; there were two labella (anterior and 


a 



Fig- 147 — Cyvnp^dium insigne. Diagram of periantH and andjj:oe- 
cinra. ’ s% lateral sepals; Zb, labella; Ab stamen-like staminode 
of enter whorl ; a\ median stamen of inner whorl ? 

posterior) ; the two lateral stamens of the inner whorl 
(normally present) were absent, or else fused to form 
the single fertile stamen which was present, or else this 
represented the median stamen of the inner whorl; 
the staminode was quite stamen-like in appearance, but 

still barren (fig. 147). , • d , 

Masters described in the ‘ Gardeners Chronicle an 
interesting 2-merons flower of 0. Sary’isicinu'tn. The 
calyx was practically normal, consisting of two sepals 
situated fore and aft ; these were, however, exactly 
similar in every respect. The lateral petals were also 
practically normal, but were placed sharply at right 
angles to the plane of the sepals. Of the components 
of’ the column there were two large staminodes. 



OOHESIOJ^ AND SUPPRESSION. 


exactly similar to each other, belonging to the outer 
whorl ; the extra one must, therefore, have arisen 
from fusion of the anterior stamens and A®, after 
these had become abnormally I’esurrected in the form 
of staminodes. Stamens and a® of the inner whorl 
were normal, but situated exactly at right angles to 
the staminodes and opposite the petals. The usually 


Fig. l4!S. — Ocelociyne cristata. Dimerous flower. (From the 
‘ Gardeners’ Chronicle/ 1903.) s, sepals j p, petals. 


trilobed stigma had become a square one,_ doubtless 
P0pP0g0j_^ting the two apical stigmas of a bicaipellary 
pistil alternating with the stamens li^ and a®; the 
ovary was single-celled and devoid of ovules. The 
most interesting feature of this flower was the appear- 
ance of an extra staminode in order to complete the 
symmetry of the flower, this being the only case of 
“positive dedoublement ” ; in all other whorls the 
structure had either remained in staitu cjuo or else 
negative dedoublement had occurred. 
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In a flower of Cattleija labiata there were tw'O sepals 
(anterior and posterior) and two lateral petals ; no 
labellum. Fig. 148 sflows a flower of Owlogyne cri«- 

in tlie same condition. . . ■, 

In a flower of 0. Loddigesu war. Harrisonim, on the 
other hand, there were two lateral sepals, and two 
labella (anterior and posterior) (1 1. L, hg. oj. 

In Narcisms hiflorm every alternate whorl was 2- 

merous (fig. 149). . t,, j. i i 

Wherever pentamery occurs m Monocotyledons wm 

see a trace of this same tendency to reduction iii every 
alternate whorl. 



Fig. 149.-Jrarcissus bl/lorus. Dimery in the calyx, ^ 

o£ the andrcaoimn, and the pistil, s, sepals ; petals ; si , fust 
staminal whorl ; st'>, second staminal whorl ; pi, pistil. 


F. Miiller describes flowers of Hedycliium which 
were 2-merous throughout ; the nsnally bifid labellum 
was in these flowers quite entire. _ ^ 

Bugler describes various interesting flowmrs ot the 
yellow rocket {Barharea vdgaris) which were 2-merous 
throughout, the whorls being often so many as seven 
or ten ; often all or most of the transverse whorls had 
bifid leaves (including a transition to 4-mery), while 
the median ones had simple leaves. The floral menabeis 
in these flowers were mostly vii’escent. 

Heinricher* found “ incompletely 2-merons (pseudo- 
dimerous) flowers of Jm JwOTf/arfcft, whose periantli was 
constructed exactly like that of normal flowers of 
Philydracem. The two posterior leaves of the outer 

* The original paper has not been seen, so the facts are taken 
Celakovsky's account of it, and no excuse is made for quoting at length 
from this source, the matter being of such importance. 



perianth-whorl were united into a double-leaf, recog- 
nizable by the two parallel beards ; of the inner whorl 
only the two lateral anterior ones were present. Of 
the single outer staminal whorl the two posterior 
stamens were so closely approximated as to form a 
pair in front of the two beards. Of the two median 
stigmas the posterior was a two-keeled double-leaf. 
The ovary was indeed bilocular below, but the two 
posterior loculi were smaller, opposed to the anterior 
one, and fused into a single loculus above (fig. 150 a). 

“ In a second flower the 2-merous condition was still 
more pronounced. Here the two posterior perianth- 


Fia. 150 . — Iris hungarioa. a. Diagram of flower showing transition 
between di- and trimery. b. The same ; change to dimery more 
complete, c. Diagram of completely dimerous flower of the more 
usual type, b, bract. (After Heinricher.) 

leaves were so intimately united that only a single 
beard, divided at its upper end, was present, and the 
two leaves of the inner whorl were exactly transverse. 
Of the staminal whorl only two median members were 
present, of which the posterior bore a double anther 
which was bipartite above. The carpellary whorl was 
completely 2-merous (two stigmas, bilocular) and 
median. There had thus obtained in the first, third, 
and fifth whorls a more or less complete union of the 
posterior members ; in the second and fourth whorls, 
however, suppression of the posterior members (along 
with displacement), all according to the law of reduc- 
tion (fig. 150 6). The only really remarkable point to 
notice is that the first perianth- whorl, which has 
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become 2-merotis, is placed medianly, instead of, as 
Heinriclier (and also Eicliler) found in other com- 
pletely 2-merous flowers (fig. 160 c), alternating with 
the two-keeled posterier braoteole and the bract, i. e. 
being transversely placed. The two variations of the 

2- merons flowers may be explained as follows : When 
the two perianth-leaves of the first whoifl arise in the 
transverse position, they clearly constitute a 2-merous 
simultaneous whorl, alternating with bract and brac- 
teole. In the 8-merous outer whorl, however, the 
leaves arise as usual successively, the two first ones, 
according to Payer and Schumann, behind, and in 
front of the two-keeled bracteole. (which arises with 
two lateral rudiments), the third one much later and 
anterior. When this whorl becomes 2-merous, retaining, 
however, the successive mode of origin, so that the 
distichous arrangement is brought about, then the first 
perianth-leaf is posterior and the second opposite to it 
and anterior. Herewith we obtain transitions from the 
original 3-mery to 2-mery in such a way that the first 
leaf represents a double-leaf (leaves one and two of the 

3- merous whorl united).” 

The main reason why the posterior leaf is in front 
of the bracteole must be sought in the fact that in 
reality this latter represents two leaves which have 
recently fused. 

The excessively reduced flowers (1-merous in one 
or two cases), observed by Magnus, Prillieux, and 
Stenzel (placed in the following section) are naturally 
followed by those in which all or most of the whorls 
are entirely suppressed, and if any one is left it is quite 
vestigial. Examples are afforded by the cauliflower 
and broccoli, in which, owing to excessive hypertrophy 
of the pedicels, the flowers are not developed, or only 
a vestigial calyx. In the feather-hyacinth {Muscari 
Gomosum), Again, owing to the inordinate and copious 
branching of the pedicellar system, the flowers are 
almost entirely suppressed. The two cases mentioned 
are sports or abnormalities. But normally precisely 
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tlie same plienomenon occurs, as in tlie tendril of tlie 
vine, wliicli is an inflorescence modified, to serve as a 
climbing organ, and in wliich the tips of the pedicels 
have become hj^perti’ophied in order to serve as 
adhesive disks. 

1. Sepals. — The phenomenon of syusepaJij vdll first 
be referred to. This may be partial or complete. 

In the pansy {Viola tricolor) incomplete fusion (the 
double sepal being forked) ■was observed between the 
two lateral anterior sepals ; this had a curious effect 
on the petal opposite this double sepal : owing to lack 
of space its spur was turned inside out, thus appearing 
on the upper instead of on the lower side of the petal. 
It is not infrequent in orchids, as in the late spider- 
orchis {Ophrijs Amohnites) observed by Penzig, in 
which the two lateral sepals were fused together, the 
single sepal so foi^med becoming opposite to the odd 
sepal. In Gypripediimi this same fusion is the normal 
feature. Jaeger mentions a rare phenomenon in 
Clematis Viticella, all the petaloid sepals being united 
to form a campanulate structure, which was sometimes 
distinctly two-lipped. 

Magnus observed in the orchid Trichopilia a l-meroiis 
calyx consisting of a posterior sepal, enclosing, on 
the opposite side of the flower, a single petal which 
was not labelliform; hence this probably consisted of 
the fusion of the two lateral petals, and if so the single 
sepal probably arose from fusion of the lateral sepals, 
accompanied by suppi’ession of the “ posterior ” one 
(PI. LI, fig. 9).‘ 

■ Prillieux observed in Epidendrivm Stamfordianum & 
1-merous calyx of one posterior sepal, opposed to and 
enclosing a single anterior petal which was a labellum ; 
this being so, the two lateral petals vcere clearly sup- 
pressed ; hence it is probable that the single sepal 
represented the odd “posteinor” sepal and that the 
two lateral ones were suppressed. 

Stenzel describes a highly reduced flower of Orchis 
globosa in the axil of a bract a short way below the 
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inflorescence ; it consisted solely of a single notched 
sepal formed by fusion of the two lateral ones ; its 
dorsal side was directed towards the axis. In the 
early purple orchis (0. mascida) he saw a similar case. 

Gamosepaly is, of course, a normal feature in the 
Gamopetalse. 

We may next consider instances of suppression. In 
Gmurbita in a 6-merous flower two sepals were seen 
fused together and one was vestigial, leaving four. 

In Gijpripedium insigne a 2-merous flower showed 
the complete absence of the “ posterior ” sepal owing 
to the abnormal presence in that position of a labellum. 
The flowers above-mentioned of jEpidendrum and 
Trichopilia involved in their structure suppression of 
sepals. 

In Vendrobhm Wardiamim the same phenomenon 
occurred ; the two lateral petals had become united 
and occupied the position of the “ posterior ” sepal. 
All the flowers of the plant were affected in the same 
way (PI. LIII). 

The small secondary flowers, axillary to the sepals 
of the primary flower, in a cyclamen, had the calyx 
composed of two sepals only, and these were much 
reduced. 

2. Peuals. — One of the best-known and most 
remai’kable instances of sympetaly occurs in a variety 
of the Oriental poppy {Papaver orientale) in which 
the corolla forms a large cup, due to union of the four 
petals; there is a slight tendency towards fusion of 
the petals in the normal flower (PI. LI, fig 10). 

In the large group Gramopetalse the phenomenon 
is, of course, the normal feature. 

The gamopliyllous condition of the perianth is of 
progressive nature. The Gamopetalse represent the 
most advanced in evolution of all plant-gz’oups. 

Those phenomena are next to be mentioned in wdiich 
some, but not all, of the petals become coherent. 

The case of Dendrohium Wardiarnm has been cited 
above in which the two lateral petals became united 
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to form a “posterior” petal, its compound nature 
being shown by the conspicuous apical notch. An 
interesting example was seen in Denclrohium sp. ; an 
incompletely 2-merons flower had two sepals, foi’e and 
aft; and two petals; of these there was one normal 
lateral one, and another in the position of the labellum, 
but its insertion extended round to that of the other 
lateral petal, so that it can be easily pulled round into 
that situation without any strain ; it had also in part 
the colour of a labellum and in part that of a lateral 
petal; hence it clearly represents a fusion between 
the two. 



Fia. 151 . — Fraxinus dipetala. Diagram of normal flower wfltli two 
petals (p). 

It is probable that in many other instances of 
a 2-merous corolla fusion between two petals has 
occurred. The same is true of many 4-merous corollas : 
in the pansy in which a 4-merous calyx had arisen 
owing to fusion of the two anterior sepals, the corolla 
was also 4-merous, and it is probable, although no 
direct evidence for it was seen, that in this whorl also 
fusion between two membei’s had occurred. 

Velenovsky describes flowers of Forsifthia viridis- 
sima in which the four petals wei-e fused in pairs to 
form a 2-merous corolla of two lateral petals ; the 
calyx had the form of four green leaves (PI. LI, fig. 11 ) . 
It is interesting to note, as he points out, that the genus 
Fra-viims (ash) has a species {dipfitala) in which, as the 
name denotes, the presence of two petals only is 
normal (fig. 151). Velenovsky observed in a flower 
of the rock-cress [Arahis alpina) that the petals had 
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of a 1-inm’ons corolla in an orcliid mentioned under 
the previous heading, due to fusion of two lateral 
petals. A sketch was received from Mr. G. S. Saunders 
of a flower of G i/pripedmm Selligerum w'hose joerianth 
consisted of a sing-le anterior sepal and a single 
posterior petal, this having the form and consistence 
of a normal lateral petal (fig. 152). 



Fig. 152. — Cypripedhmi Selligerum. Flower with monomerous 
corolla. (G. S. Saunders.) s/ sepal ^ petal. 

Oases of suppression of the petals wull next be 
noticed. A flower of the orchid Galantlie vestita -was 
seen in which all three petals were absent. In a 
flower oi 8 elenipedium the labellum was the sole 
representative of the corolla. In aEalmia all flowers 
were entirely devoid of corolla, while the remaining 
whorls were present in their normal condition. On 
the other hand, the complete absence of the corolla in 
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Mimulus hdeus vai’. was correlated with the petaloid 
development of the calyx. In the goldielocks-buttercup 
{Ranunculus auricomus) the corolla, either wholly or in 
part, disappears. Velenovsky found individual plants 
of B. acer in which the stamens were absent or abortive, 
this feature being accompanied by a tendency to 
abortion in the corolla. In the chickweed {Stellaria 
media) and the mouse-ear (Gerastium viilgatum) 
apetalous flowers sometimes occur, while this is the 
normal condition in a species of pearlwort {Gagina 
apetala) of the same order. 

In the flowers observed by Prillieux and Stenzel in 
orchids the 1-mei’y involved suppression of certain 
petals ; this was also the case with the labellum in the 
flower of Gypripediim Selligerum figured. In the flower 
of Gijpri'pedium siiperbiens before-mentioned the fusion 
of the lateral petals with the posterior sepal to form a 
single large threefold leaf involved complete suppres- 
sion of the labellum, an interesting example of how 
the law of alternation works. 

Wakker found and figured a flower of the toadflax 
{Lmaria vulgaris) whose corolla was quite normal 
except for the complete absence of a spur ; this fact 
was due to the middle petal (not middle lobe only, 
as some systematists would assert), le. the median 
anterior one, being absent ; for in these plants the spur 
is an outgrowth of this petal. In conformity herewith 
there were only four sepals ; and it would probably be 
found (the author does not inform us further) that the 
reduction in this whorl, in accordance with the usual 
working of the law of alternation, was due to fusion 
of the two lateral anterior sepals to form a single one 
inserted opposite the gap left by the median anterior 
petal. 

3. Stamens. — Andersson observed fusion 
of the two stamens in Balm cahjculata, ; scadi this is a 
normal feature in 8 . monandra, and precisely simulates 
the normal union of the two carpels to form the syn- 
carpous ovary. A similar kind of union occurs normally 
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in Oucurbitacese As a normal feature union of the 
stamens is not at all infrequent ; e. g. monaclelpb}'- in 
Malvacete and Leguminosas, diadelphy in Leg-uminosEe, 
polyadelpliy in Hypericacege, etc. 

In an otherwise normal androecium it sometimes 
happens that two or more stamens become fused, as in 
the 5-merous ones seen in the daffodil (Narcissus Pseudo- 
narcissus), Lilium, etc., this condition being due to 
fusion between two of the members, probably one from 
each whorl. Oelakovsky describes a veiy interesting 
case of this phenomenon in the flowering-rush (Butomus 
timbellatus) ; in the normal flower there are nine 
stamens, six in the outer whorl, grouped in pairs 
opposite the sepals, and three in the inner whorl oppo- 
site the petals. This arrangement is obvious during 
the first stage of development ; at a later stage, how- 
ever, the inner whorl becomes intercalated in the outer. 
In the abnormal flower it has happened, during the 
later developmental stage, that two stamens of the inner 
whorl have each become fused (for the whole or greater 
part of the length of the filament, but not in the 
anther-region) with a stamen of the outer whorl. 
There would thus appear in this instance to be two 
distinct steps in the blending of the two whorls into one. 
Normal cases of the same kind occur in the Fumariaceae 
and in Monsonia. 

The abnormally 4-merous flowers of Pentas, Primula, 
Passiflora, etc., as also many normal cases of 4-mery 
in Dicotyledons, may be attributed to fusion between 
two members of the whorl of five, this fusion being so 
profound as to leave no visible trace. 

Kirschleger observed in some virescent flowers of 
the bleeding-heart (Dielytra spectabilis) two lateral 
stamens of the outer whorl, and in the second whorl 
two deeply-split filaments; the two branches of each 
filament bore monothecal anthers. So that in this case 
the monothecal stamens, instead of fusing, as in the 
normal flower, with the stamens of the outer whorl, had 
become united in pairs in the median plane. Hence a 


m-i, 
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distinct tendency is hei’e manifested towards tlie forma- 
tion of a 2 -h 2-merous andrcecium. This, as Celakovsky 
indicates, is the normal condition in the geimsHypecoim, 
where however the fusion is complete, so that in the 
second whorl are two complete stamens. But Bichler 
has shown that in this plant the andi’oeoium begins its 
development as two lateral long-extended, primordia, 
from which at both ends the rudiments of the four 
monothecal stamens separate off ; after that they ap- 
proach and fuse to form the median dithecal anthers. 
In both the normal developmental process of Hypecoum 
and the abnormal mature sti’ucture of Dielytra the 
tendency towards the formation of two whorls must be 
regarded as a reversion, but that towards fusion of the 
pairs of stamens in the median plane as a progressive, 
reductive phenomenon. 

Velenovsky observed in the flower of Arabis alpina 
above-mentioned that the leafy stamens constituting 
the anterior pair of the inner whorl had fused into one. 
We thus see throughout this flower a very strong 
tendency towards the 2-merous condition, as in the 
Fumariacese just mentioned. 

Suppression is a very common normal method by 
which numerical reduction in the andrcecium has been 
brought about. The whole subject has been elaborated 
by Celakovsky, to whose works the reader is referred. 
A few abnormal instances may be cited. 

Streptocarpus (Gesneracese) normally possesses four 
stamens, two anterior and two posterior ; a flower was 
seen which had only the two posterior ones. 

Hildebrand describes a flower of Mimultis luteus in 
which the two anterior stamens only were present. 
It is the normal condition of Veronica, belonging to the 
same order, to possess two only, but these are in the 
posterior position. 

Penzig cites Camus as describing a plant of the moth- 
mullein (yerbascum Blattaria) on which all flowers of 
the inflorescence had the fifth posterior stamen com- 
pletely suppressed. This is a most interesting case as 
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; affordiug a transition to the genus Gelsia which only 
differs from Verbascum in having four didynamous 
stamens, instead of five more or less equal ones. Camus 
found suppression of one of the two stamens in various 
species of Veronica. 

Warming and Battandier both found in the corn- 
poppy (Papaver Bhoeas) and P.malv^Jlorum respectively, 
which were growing under very adverse conditions, that 
the polymerous androecium of the normal flower was 
reduced to four stamens, thus reproducing in a very 
interesting way the 4-mery of the coi’olla. 

Flowers of herb-Paris (P. quaclrifolio^ have occasion- 
ally been observed in which all whorls were 3-merous. 

Masters mentions a flower of Gypripedkm in which, 
while stamens a} and a? of the inner whorl were normal, 
the staminode of the outer whorl was absent. This may 
be aptly compared with the condition in Adactylvs whose 
normal andrcecium is exactly the same as the abnormal 
;One in the Gyp)ripedium just mentioned. Adactylus 
belongs to the allied tribe Apostasiese. In Apostasia 
the staminode has almost disappeared, having the form 
of a filamentous structure adnate to the style. 

Finally, there are those oases in which all the 
stamens are suppressed, inducing of course thereby 
unisexuality of the flower. This is a progressive 
change and not reversionary, for originally all flowers 
were hermaphrodite or bisexual. 

Velenovsky observed otherwise quite healthy plants 
of Banunculus acer in which aU the flowers wmre two 
or three times smaller than usual, and the petals of each 
also smaller; the stamens were represented only by 
insignificant papilise below the pistil. ’ 

In some apetalous flownrs of Mimulus luteus in 
which the calyx had become petaloid, both corolla and 
stamens were quite absent. There are many cases 
known where suppression of the androecium has 
occurred. without the advent, so far as could be ascer- 
tained, of any special stimulus which might have 
induced it, as in the Banmicuhis above cited. 
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In otlier instances tlie reason of the suppression is. 
quite obvious, and lies in the diversion of the necessary 
nutriment in order to form new and extra sti-uctures 
which do not occur in the normal flower, as in the 
Mimulm just mentioned. A similar example was seen 
in a double flower of the common stock {MaWmla} 
which had proliferated above the insertion of' the- 
corolla into an inflorescence, both stamens and pistil 
being on that account entirely suppressed. 

l!lormal examples of unisexuality are very numerous,, 
and have been derived from the bisexual condition. 

4. Carpels. — Syncarpy. — As the syncarpous. 
character of the pistil is by far the most frequent 
under normal circumstances, g'reat frequency of this 
feature as an abnormal occurrence is precluded. 

The few cases known are special ones. In Arnyg- 
dalus and Primus there is occasionally to be found an 
increase in the number from the normal single one- 
to from two to five carpels ; this is accompanied by 
fusion of the carpels to form a syncarpous ovary like 
that of the Pomese. 

When, in the scarlet runner (Pliaseolm multiflorus'} 
or kidney bean (P. two to three carpels in 

place of the normal single one appear, these are often 
either partially or completely united to form a syn- 
carpous pistil. The same thing has been observed in 
the garden pea {Pisum saiivum) and GleditscMa. 

In the St. Valery apple the ten stamens, during 
their transformation into carpels, become united to- 
form a syncarpous ovary perfectly resembling the 
normal one in: the tier below. 

Permond mentions that in Delphinium elatum 
several carpels were coherent, whereas normally the 
pistil consists of discrete follicles. The same thing 
has been noticed in Hellehorus. Now this union of the 
carpels, be it observed, is the normal feature in love- 
in-a-mist (Nigella). 

Some instances of reduction in the pistil are due to 
intimate fusion of two or more carpels. A very 



interesting transitional example was seen in Lilium- 
candidum whicli proved this. The different whorls, 
as described in a previous section, were rearranging* 
themselves during the tendency towards spiral phyllo- 
taxis ; two members of the perianth, a sepal and a 
petal, had become united, as also two stamens, one 
from each whorl; of the three carpels two were 
partially coherent, representing a transition to two- 
carpels. 

8uppressmi . — In the normal course of floral evolu- 
tion, as Celakovsky has so well pointed out, great 
numerical reduction in the gynoeceum has taken place, 
in fact much more so than in any of the other 
whorls. This is well seen in the Prunese section of the 
Eosacese and in the Leguminosge. 

The pleiomerous g-ynoeceum may become abnor- 
mally reduced. Masters mentions a flower of Papaver 
Bliosas which was evidently provided with four carpels 
only. 

Moquin Tandon states that a bramble (Buhus) pro- 
duced an etserio with but a single drupelet, resembling 
a small cherry. 

The pistil of Aconitim, Delphinium, Nigella, and 
Pseonia has doubtless been evolved from one with 
many carpels, as in the majority of the Eanunculace^ ; 
in these meiomerous pistils reduction still frequently 
occurs abnormally. 

In the flower of TuUpa persica previously described, 
which had a 5-merous perianth and androscium, the 
pistil was bicarpellary. 

A long list of such instances of I’eduction need not 
be cited; they are sufficiently numerous. 

A rather striking one may be mentioned in the 

2- merous orchid- and Jns-fiowers, where the normal 

3- merous ovary loses a member of its whorl. Also in 
the flower of Odontoglossum crispiim in which disrup- 
tion of the column and petalody of some of the 
stamens occurred, the ovary and stigmas appeared to 
have completely vanished. 
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There is the interestiBg example of a garden tulip 
(Tidipa Qesneriana) observed by Roeper, in which, 
obviously owing to the carpelloid transformation of 
the inner whorl of stamens, the normal carpels had 
become suppressed. This explanation is more probable 
than that the inner whorl of stamens was suppressed 
and the carpels had become rearranged in order to 
alternate with the stamens of the outer whorl. 

GENERAL CONCLUSIONS. 

The majority of botanists in the past have subscribed 
to the view that the pleiomerous condition of the flower 
is the more recent, the oligomerous the most primitive 
phenomenon in any given order or group of plants. 
For example it was held that in the Cruciferge the 
dimerous condition was the original one from which 
the pleiomerous condition (as in the androecium) of 
other genera and of Capparidace® was derived by 
fission of the stamens. This view appears to have 
been based largely on the facts of ontogeny observed 
in such orders as the Cistinege and Hypericacese, in 
which the groups of numerous stamens wei’e each seen 
to branch from a single rudiment. Protagonists of this 
view are De Candolle, Bichler, Delpino, Bugler, and 
Yelenovsky. In recent years, however, what is pro- 
bably the more rational view has been set forth, mainly 
by Oelakovsky, that the opposite is true, namely that 
the pleiomerous condition is the more primitive of the 
two. So that a flower like that of Galycantlms or 
M/mphcsa, with numerous members in all the whorls, 
would stand for the most primitive type. Two main 
facts are strongly in favour of Oelakovsky’s view ; 
firstly, that many orders, for other reasons regarded 
as primitive, often have j)leiomerous sexual whorls, 
the members being _ arranged in spiral series, fi. g. 
Ranunculacege, Nymphseacege, Magnoliacege, and Pal- 
macefe; secondly, that the process of induction is so 
widely observable as having occurred in the past that 
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one is driven to the conclusion that it has been one of 
the main factors in the evolution of the flower.^' 

The crux always arises over the transitional cases, 
e. g. in the Oruciferse that of the four stamens of the 
inner whorl which are grouped in pairs ; the ontogeny 
shows that at the earliest stage the pair of stamens 
is represented by a single one, which only at a later 
stage branches into two. Bichler, guided by these 
facts of ontogeny, and by the fact that occasionally a 
single stamen replaces each pair, holds that the 
2-merous condition of both whoxds was the original 
one, and that the pairs, of the inner whorl have ai’isen 
later by positive dedoublement. 

Celakovsky’s view is, on the contrary, that the 
approximation of the stamens in pairs is due to nega- 
tive dedoublement, that what has occurred already in the 
outer whorl is at present occurring in the inner whorl, 
viz. a progression towards dimery of the andrcecium. 

Velenovsky holds that the Rhoeadales are founded 
on a dimerous type derived from the immediate 
ancestry. This is pi’oved, he thinks, by such a fact 
as the 4-merous andrcecium observed in Papaver by 
Warming and Battandier, that of the normal flower, 
as in the Oapparidacese, being a more recent reversion 
to the pleiomerous condition of the still remoter 
ancesti-y. But these poppies were growing under 
specially impoverished conditions which would act as 
a further stimulus to the already present tendency in 
the order Papaveracese for reduction in the various 
whorls. Velenovsky admits the remote ancestral 
nature of the normal pleiomerous andrcecium, but it 

# Wernham (‘'Floral Evolution; with particular reference to the 
Sjunpetalous Dicotyledons/’ ‘ New Phytologist/ voL x, April, 1911) brings 
out the interesting fact that " whereas the flowers of barely 20 per cent, of 
the total number of species of Archichlainydese have stamens equal in numbei- 
to, or less than, the corolla segments, an isomerous or oligomerous 
andrcecium characterizes nearly 95 per cent, of the species of Sympetala^. 
Only about 18 per cent., again, of the Archichlamydefe have a pistil composed 
of two syncarpous carpels or, in some rare cases, of one only ; in the 
Sympetal®, on the other hand, fully 75 per cent, of the species have flowers 
wuth a bicarpellary gynseceum.” The Sympetalse are universally regarded 
as a more advanced group than the Polypetalse. 
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seems quite as reasonable to suppose that the ancestral 
condition has been preserved all along as that it has 
once been submerged and again resurrected. Further, 
the obvious relationship of the Papaverace* to the 
Polycarpicse subverts this idea. 

Abnormal changes in the direction of simplification 
and reduction, i. e. in the direction of evolution, are 
quite frequent. The very common 2-merous fiowers 
of orchids afford a good instance of a progressive 
abnormality. 

Velenovsky regards the abnormal 2-merous corolla 
of Forsythia, mentioned on a former page, as a rever- 
sion to the immediate ancestry which exhibited 2-mery 
in all floral whorls. But in the closely allied genus 
Framvm there is a manifest process of reduction 
obtaining in the corolla, for this is completely absent 
in the common ash {F. excelsior). The 2-merous 
corolla of F. dipetala Velenovsk}!" marshals, on the 
flimsiest of grounds (that of the common occurrence 
of 2-mery in the order), in favour of 2-mery being the 
primitive condition ; it is, on the contrary, best regarded 
as a half-way stage between the 4-merous corolla of 
the manna ash(F’. Orniis) and the completely suppressed 
one of F. excelsior. This is strongly supported by the 
fact that in the majority of Oleacese the 4-merous 
corolla of F. Ornus obtains. In any case the completely 
suppressed corolla of F. excelsior can be regarded in no 
other light than as a very recently-acquired feature. 
If, then, reduction has occurred in this species, it is 
most probable that this is the cause of the condition in 
F. dipetala. There are thus two valid reasons for 
regarding the 2-merous condition of the corolla in 
this order, whether normal or abnormal, as a pro- 
gressive and not a reversionaiy phenomenon. If this 
be true of the corolla, it is also almost certainly true 
of the androecium, and the 4-inerous androecium of 
Tessarandm (belonging to the same order) must be 
regarded as more primitive than the much commoner 
2-merous one. If the 2-merous condition is a pro- 
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■gressive feature in the Orchidaceae and Oleaceaj, the 
probabilities are in favour of this condition being also 
progressive, and not reversionary, in all other orders 
■where it obtains, e. g. Cruciferse and Papaveraceae, for 
the law of reduction reigns universally throughout the 
Angiosperms. _ _ ' 

Hence, Celakovsky would appear to be right in 
liolding that the most primitive type of flower is that 
in which the pleiomerous condition prevails in all parts 
■of the flower, and in which the floral leaves, from calyx 
to pistil, are arranged spirally and not in verticils. 
The abnormal increase in the number of whorls and of 
members composing them must therefore be regarded 
as, in the great majority of cases, due to reversion to 
an ancestral condition. In the case of the tulip and 
lily the dual tendency was manifest to revert to a larger 
number of members and to the spiral arrangement 
thereof ; the 4 + 4 condition of the tulip corresponds 
to the spiral series |, the 5 + 4 to the series f , the 

4 + 3 (so common in the androecium) to the series 
f. The Monocotyledonous flower of the ordinary tjqoe, 
e. g. the tulip, has almost certainly been reduced from 
a more complex type, probably from that found in 
such plants as the Berberidacege and Magnoliacem in 
which both calyx and corolla have moi'e than one 
whorl of three. For instance, the K5 Co of some tulip- 
■and lily -flowers (really representing in each whorl a 
congestion of two ; K2 + 3 C2 + 3) has nearly i-eached 
the presumed ancestral condition which is to-day 
■exemplified in Berberidacem, etc. : .K3 + 3 C3 + 3. 
From this the typical Dicotyledonous flower is but one 
step removed by reduction, the floral formula being; K5 

05 A5 G5, which is that of our pentamerous tulip. In 
the typical Dicotyledonous flower the whorl of five pro- 
bably represents a congestion of two whorls of two and 
three each, a fact which is generally recognized, at any 
rate for the calyx. 

We may conclude, therefore, that both in the nornial 
and the abnormal phenomena in which reduction, 
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wietlier by fusion of two or more organs together^ or 
by suppression of one or more organs^^ lias occiirrecb 
tMs is in all cases a progressive or evolutionary event. 
In tlie first case it results in the production of one' 
organ where before there were two or three, and where 
such a fusion is complete, as in many instances of the- 
median posterior petal of Veronica, the resultant must 
no longer be regarded as double, i e. as embodying 
within itself the two or three original organs, but as a 
unity, for the union which brought it into existence is 
not a fusion to form a compound organ but a complete 
unification, which implies as perfect an extinction of 
the individuality of the original organs which took 
part in the fusion, as does the suppression in situ of 
any single organ of the flower. 
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III. ADVENTITIOUS FLOWERS. 

These are rare. They have occurred in the ovary 
of the lady’s-smock {Ganlwmine pratensis) near the 
place of origin of the ovules. Masters figures a 
remarkable instance of a flower arising in the position 
of an ovule in the pod of a wallflower ; it consisted of 
.an ovary only, there being no sign of stamens or floral 
•envelopes. 

He also figures a grape containg small, entire, stalked 
grapes within it in the position of seeds (fig. 153). 



Fig. 153.—Fiiis vinifera (Grape). Longitudinal section of fruit, 
showing two adventitious grapes in the position of seeds. (After 
Masters.) 

Perhaps the most remai’kable case of all, i. e. if it 
really comes under this heading (where it may be 
provisionally placed until the phenomenon is satisfac- 
torily explained), is afforded by the Nepaul barley 
{Hordeum coeleste trifurcatum or H. trifiorcMum). This 
peculiar structure was thoroughly examined by the 
present writer, and it has been described by many 
n,uthors in the past. It is enough to transcribe here 
the account of it given by Penzig. 

“In all spikelets the inferior pale [bract] (much 
more rarely the superior pale as well) shows a very 
peculiar form: instead of, as is usually the case, 
tapeidng and terminating in a long awn, it has at the 
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tip a kind of liood-sliaped appendage wkick is directed 
outwards almost at right angles to the pale. Right 
and left of this spur-like appendage the margin of the 
pale is produced into two more or less long, triangular 
or awn-like teeth. The inwardly-recurTed apex of 




Fi 0 . 154.— fforcZettw trifur catum (Nepaul Barley). Ear bearing spikelets 
with adventitious flowers. (S, Grarside photo.) 

the hood-shaped appendage may (in some varieties) be- 
produced into a more or less stout awn.” “ On the 
inner side of the hood-shaped extension there may often 
appear small scales, arranged distichously on a short 
axis, and between which, in many cases, flower-rudi- 
ments arise. Wittmack sawin the variety ffors/ordwwfm 
complete fertile flowers and ripe grains arising in the 
extension of the pale ” (figs. 154 and 155). 

It would thus appear, from the purely outward 
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appearance of the structure, that we have to do in this 
case with a spikelet arising adventitiously on the upper 
surface of the tip of the inferior pale (bract of the 
flower, according’ to the view here held). At any rate 
this is the view which has been generally adopted. 
As Penzig points out, however, Raspail observed the 
separation of the awn-bearing midrib from the inferior 
pale (in several grasses) as a short floriferous axis. 
Hence the anomaly may merely consist in fusion of an 
axillary product with its subtending bract. 


Of> 


Pig-. 155 . — Hordeimi fj’i/zri'catum (Neimul Barley). Three spikelets 
showing the trilobed apex of outer palea of each (op). Diagram 
showing reflexed raohilla (r) within the hood bearing two adven- 
titious florets (a/). (After Masters.) 

Above are cited three cases of adventitious flowers 
occurring on foliar organs, viz., on carpels and a bract. 

There must now be mentioned two instances of their 
occurrence on the floral axis. The first was in a 
carnation -flower, sent by the editor of the ‘G-ardeners’ 
Chronicle,’ which had proliferated into a second flower 
w^hose calyx consisted of the carpels of the fii'st; the 
petals of the primary flower, which was double, were 
replaced by numbers of very small flowers consisting 
entirely of petaloid organs ; these flowers, not being 
axillary, must be regarded as adventitious. 

Some hypertrophied female catkins of the crack- 
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willow {Salix fragilis)* were examined, in whicli tli& 
bracts and pistil were enlarged and virescent, and 
slight proliferation of each flower had occurred. But 
the striking feature about all, or the majority of the 
flowers, was the fact that, all round the base of the 
ovary, on the floral axis above the level of the bract, 
were great numbers of separate carpels, occuri’ing 
either singly, or aggregated in places into distinct out- 
growths, their distribution being altogether irregular, 
and the individual carpels varying in age and size. 
They must be regarded as representing masses of 
rudimentary flowers which have not been able to 
develop in the normal rigid way owing to the excessive 
vigour of the tissue-growth of the axis ; hence they are 
also adventitious and not axillary. 

On some woody twigs of the same species the entire 
catkins appeared to be represented solely by dense 
agglomerations of these rudimentary flowers which 
were arising endogenously from the inner tissues of 
the cortex, and breaking through the bark at four 
different places, causing as many longitudinal slits in 
the twigs. The endogenous formation of flowers is a 
hitherto unheard-of phenomenon and is one of the very 
rarest abnormalities to be met with. 

These hypertrophied catkins are pi-obably due to the 
irritation set up by aphides or mites. 
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FINAL CONCLUSIONS. 


So many general conclusions have been drawn in 
connection with most of the various sections of this 
work, and so many general statements have been made 
bearing on the meaning and origin of the different 
abnormal structures concerned, that hardly any further 
statement is required at the conclusion of the whole. 

The conviction may once more be reiterated that 
the vast majority of these abnormal structures are not 
accidental or freakish in nature, but are produced by 
the working of the same laws which govern the up- 
building of normal structures; and that most of the 
abnormalities are but reproductions, modified accord- 
ing to the idiosyncrasy of the present types which 
exhibit them, of normal structures which either exist 
to-day in other sections of the same group, or have 
existed in the ancestry and have since become extinct. 

The modern tendency to neglect the study of abnor- 
mal forms as a guide to the solution of morphological 
problems, as also the wavering interest of botanists 
of the present day in the subject of comparative 
morphology itself (there being a greater concentration 
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on menclelism, physiology, and ecology), is probably 
due to the fact that a growing interest and craving is 
to be found for the study of the living organism as 
such ; the various forms which it may assume during 
life, or which it has assumed in the past, seeming to 
be of less striking interest than the functions which 
those forms exist to subserve. Hence the abnormal 
structures, whose f unctioir is either unknown, non- 
utilitarian, or even destimctive for the plant concerned, 
are ignored by the typical botanist of the day, interested 
mainly, as he is, in the departments above mentioned. 
Nevertheless, there cannot be a shadow of doubt that, 
regarding the science of botany as a whole, and from 
the broadest standpoint, the subject of Comparative 
Morphology, including that of its sub-section Terato- 
logy, is every whit as important as any other department 
of the science, and it was to afford some indication of 
this that these volumes have been written. 
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SUMMAEY. 

The Yolume is divided into three main sections: 
Differentiation, Simplification, and Adventitious 
Flowers. 

Under the heading of Differentiation are grouped 
the following phenomena. 

Proliferation : this is of two kinds, viz. median and 
axillary. The former concerns the main axis of the 
inflorescence or flower, the latter the lateral out- 
growths. Both kinds may be either reproductive or 
vegetative. It is a reversionary phenomenon. 

Forking and Fasciation : these are essentially the 
isame phenomena as have been described for the Stem. 
There' is no real difference- between normal and fas- 
ciated inflorescences and flowers. As in the stem, 
there are two types of fasciation, ordinary and ring- 
fasciation. The latter is due, morphologically, to 
lateral invagination of the external parts. Both kinds 
represent stereotyped stages in the division of the 
inflorescence or flower. 

Disruption: this consists in the splitting of _ the 
maize-cob, or female inflorescence, into its primitive 
constituents or branches which had become fused to- 
gether to fonn the “ cob.” The result is a paniculate 
inflorescence resembling the male one. 

Positive DAloublement : this is “ polyphylly,” the 
increase in number of the members of a -whoid, or 
“pleiotaxy,” the increase in number of the whorls. 
The tendency of an organ to divide overrides the 
tendency towards unity. It is described with reference 
to all the floral whorls and to the sporophylls of 
Cryptogams. The phenomenon is generally a rever- 
sionary one. 

Dialysis : the dissociation of members belonging 
both to the same and to different whorls. A rever- 
sionary phenomenon. 

VOL. 11 . 18 
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Metamorpliosis : tlie “Flower” lias been evolved 
from an elongated leafy slioot, with the “ cone as an 
intermediate stage,; an analogous example of the pro- 
cess is seen in' the Pteridosperm— 

•Dhvlnni. The changes concerned, as they aitect the 
four floral whorls and the sporophylls of Cryptogams,, 
are Phyllody, Sqnamody, Bracteody, bepalocly, i e.a- 
lody, Zygomorphy, Pelory, Stannnody, Garpellody, 
and Sporangiody/ Among the sulijects discussed are 
the morphology of the “corona in Amaryllidaoeai,. 
and that of anther-structure. Many phenomena iiiider 
this heading are reversionary, while others are pro- 

scressive. i i i 

Tinder the heading of Simplification are included: 

( 1 ) Abbreviation of the inflorescence and flower; this, 
is the opposite condition to proliferation; (2) adnation 
of floral axes, either with each other, or with floral 
leaves; or the adnation of floral leaves; (-1) cohesion,, 
incluclino; svnanthy or the union of entire flowers ; and 
neo-ative clldoublenient, in which the tendency towards 
fusion overrides that towards division ; ( 4 ) suppression, 
renresentino- the final stage in the reduction-process,, 
in which floral members or whorls become completely 
eliminated. Negative dMoubleinent and suppression 
are considered with reference to the various floral 

Simplification of the flower by means of cohesion 
and suppression of its members represents one ot ,tiie 
main processes of floral evolution. The tendency to- 
wards division and multiplication, as shown here and 
there in the ontogeny of floral members, is a rever- 
sionary phenomenon. ,1 n -1 ,T 

AdiWtitious flowers and fruits are finally described, 
and special attention is drawn to the occurrence of 

endogeiioiis flowers ill 
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ADDENDA TO VOL. I. 

THE LEAF. 

Forking. 

Tlie writer lias received from Dr. E. J. Salisbury, and lins 
also liimself obtained from seed;, seedlings of the maize {Zen. 
Metis) having the coleop tile bifurcated for some distance from 
the apex. The fact that the normal coleoptile possesses two 
widely-separated veins of equal strength is itself almost 
sufficient to indicate its compound nature. The abnormality 
tends still further to show that this organ consists of two fused 
foliar organS; and yields evidence in support of the view, 
already strongly suggested by the position of the coleoptile 
immediately in front of the scntellum, that this organ re})re- 
sents the ^Migule^^ of the scutellum (cotyledon), i, e, its fused 
stipules. Bifurcated ligules have occurred on the foliage- 
leaves of grasses. 

Enations. 

A cabbage-leaf, sent from a Surrey garden, had its upper 
surface covered with rnultiform enations. Great numbers of 
the ultimate ramifications of the cresting were almost the 
exact counterparts, as regards their conformation, of viresceiit 
ovules such as have been described by Celakovsky. 

ADDENDA TO VOL. 11. 

THE FLOWEE. 

Peolifeeatton. 

A narcissus was seen in which proliferation of the dower- 
stalk above the sixitlie had occurred to form a stem equal in 
length, and otherwise similar, to that of the plant between the 
bulb and the spatlie ; it bore at the top a normal spathe and 
flower. In another specimen the spathe subtending the pro- 
liferated flower-stalk was excessively elongated, enveloping 
the stalk almost to the apex. 

Dialysis. ■■ 

Partial dialysis of the corolla was observed recently in a 
white foxglove {Digitalis pwrpm The two posterior petals 
were still normally nnited, a lateral one was united at the base 
with the large posterior ^Detal, while the two remaining petals 
were free. One or two stamens were free from the corolla. 
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Metamokphosis : Heteposefalody. 

As showing that the spur in the Indian cress {Tropseolum 
majtis) is part of a sepal;, and not of tlie receptacle, a flower 
heionging to Col.Eawson was seen in which a foliaceous sepal 
hore a spur situated well above its base. 

Metamouphosis: Sepalody. 

Some apples were received from Miss E. A. Portal, of 
Over 'Wallop, Hants, in which the corolla and some of the 
stamens had become transformed into sepals, each with a 
swollen fleshy base like the normal ones constituting the pome 
below. Withered remains of some stamens and styles 
occurred in the at the top. The axis in the base of 

the pome had slightly elongated, carrying the core, which was 
poorly developed and contained a few withered undeveloped 
pn'ps, to tlie top of the fruit. The fruit is stated to be in some 
cases more elongated and conical. 

It is not unlikely that the phenomenon here described is 
the same as that shown by the abnormal pears detailed in a 
previous section under “Proliferation."’^ If so, the theory of 
Whttmack witli regard to the storeyed’” pears must be held 
to be the correct one, viz., that the “storeys^'’ represent 
corolla, androecium, and styles respectively, clianged into 
sepals. And the theory propounded in this work, that they 
represent secondary and tertiary pears due to proliferation, 
must be given up. 

The appearance presented by snch an apple as this is a most 
unusual and peculiar one. It shows the same plieiiomenon as 
that exhibited by the seedless Colorado apple described on 
pp. 13-14, but in that case the corolla only had undergone 
the change. 

Metamopphosis : Petalody of Stamexs. 

A flower of a rhododendron (Ascot Brilliant x Thomsoni), 
sent to Kew by Sir E. G. Loder, showed a deviation rare in 
this plant. The withered corolla bore cmuous fleshy, crimson, 
waved outgrowths at its base; the axis of the flower "was some- 
what elongated, and all the stamens, save one or two, clianged, 
wholly or partially, into large petals, of which the lower were 
free, the others united to form gamopetalous hose-in-hose 
corollas ; they had also increased in number. The flower was 
more than two months out of season (late), and had developed 
from an axillary, not a terminal, bud. 
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Abbreviation, of inflorescence, 230- 
23 1 ; of flower, 231. 

Abietineas, ovuliferoiis scale, 23. 

Abortion, 237. 

Acer, bermapbrodite floAver, 89; 
extra carpels, 93. 

Acems, labelliform sepals, 135. 

Aobene of Fragaria, 29. 

Aconihim — extra spurs, 132, 134; 
loss of spur, 134 ; spur-pelory, 148 ; 
pistil of, 259. 

Aerothecal anther, 161. 

Actinomorpby, 134, 148-150. 

Acyclic flower, 15, 234. 

Adactylus, structure of andrcecium, 
267. 

Addenda, to Forking, Enations, Pro- 
liferation, Dialysis, 275; to Meta- 
morphosis, 276. 

Addendum to Fasciation, 120. 

Adder’s-tongue fern, forked sporo- 
pbyll, 98; extra spikes,’' 99 ; 
branched ‘‘‘'spike,” 99; marginal 
spike,” 99 ; sporopbyll and 
anther -structure, 1(57 ; origin of 
fertile “ spike,” 167. 

Adelphous stamens, 113. 

Adnation, of leaf-lobes to midrib, 
165-170 ; of stamens to carpels, 
183-184 ; of stamens (carpelsj to 
sepals, 1S9 ; of floral axes, 231- 
234; of floral lea^ms, 234-237 ; of 
sepals to “ column,” 235 ; of sepals 
to pistil, 235 ; of petals to 
“ column,” 236 ; of stamens to 
petals, 236 ; of staminode to style, 
257. 

Ado?us, Tirescent carpels, 195. 

Adventitious shoot, 15, 28 ; floAvers, 
267-290. 

JScidiwn, cause of phyllody, 124, 127. 

Agathis, OAmliferous scale, 24. 

Ag'ftre, spiralism, 16. 

A gropynm, -positive dedoublement of 
calyx;, 65 ; third lodicule, 68. 

Alar-pelory, 149. 

Alchemilla, reappearance of stamens, 

80 . ; 


Alismaeese, apoearpy, 116. 

Allspice, sepals and bracts of, 127. 

Alpinia, reappearance of staminode, 
84; staminody of lalielliun, 155; 
labellum formed from stamens, 
177. 

Alsike clover, virescent carpels, 193- 
194. 

Althma, dialysis of andrcecium, 113. 

Amaranthus, adnation of iioral axis, 
233-234. 

Amaryliidacece, structure of peri- 
anth, 159; morphology of corona 
in, 178-180. 

Amelanchier, staminody of petals, 
155. 

American aloe, spiralism, 16, 

Amygdahis, extv'a, carpels, 93, 258; 
fusion of carpels, 258. 

Ana gaUis, y ivescent floAA*er, 115; free 
stamens, 115. 

AneMetea ( Yiolacese), small posterior 
petals, 153. 

Andrcecium, suppression of, 21, 257- 
258 ; positiA'e dedoulflement, 78 ; 
dialysis of, 113, 149; adelphous, 
113 ; diadelphous, 113 ; ancestor of 
calyx, 127-128, 141 ; and of corolla, 
135 ; phyllody of, 161 ; pistillody 
of, 190 ; nionadelphous, 190, 254- 
255 ; didynamous, 257 ; poly' 
merous, 257 ; of Oleacece, 262-263. 

Androgynous stamen, 185, 192 ; in- 
florescence, 190, 208 ; sporocarp, 
212 . . 

Andropoqon, hermaphrodite floAc^er, 
97. 

Aneimia, basal innnse, 99 ; fertile 
phmse foliaeeous, 210. 

Anemone, phyllody of floAver, 123-124 ; 
of perianth, 127 ; petaloid calyx, 
127 ; petals of, 127 ; features of 
perianth, 128-130; origin of in- 
A’-olucre, 13(>; bracteody of sepals, 
130-132 ; sepalody of carpels, 203. 

Angrsecnm, spurred petal, 14(3, 

A7itheyHis, bilabiate ray-florets, 112 
peloric ray-florets, 160. 
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Anther, on labelliim, 144; phyllody 
of, 161, 166; movpholog’ieal con- 
striietiou of, 162-171, 180-181,185 ; 
extroi’se, 169-170 ; versatile, 170, 
178-179; monotlieeal. 17 1 , 255; 
OYuliferous, 178, 183, 193; sessile, 
189-190. 

A aihostana^ infloi’escence, o. 

A '.Ltirrliinum, abnormalpliyllonie, 27 ; 
free stamens, 116; spur-pelory, 
147. 

Apetaly, in Boceonia, I>igUaUB, 
Aqiiilegia, 154; in Lanrinege, 175; 
ill Stellaria, Cerastium, and Sagina, 
254; ill J/imifZus, 257. 

Aplilebia, 109. 

Apion, cause of virescence, 194. 

Apocarpy, 116. 

Aposiasia, regfular perianth, 148; 
stainiiiode of, 257. 

Apostasieie, primitive structure of 
floiver, 114, 144, 148 ; allied to 
Cypripediese, 182. 

Apple, sepalody of petals. 13-14, 139, 
276; faseiated fruit, 50; superior 
ovary, 110 ; solution of “ inferior 
ovary, 117; St. A^'alery, 139, 188- 
191,258; morphology of “ fruit,"” 
139 : carpellody of stamens, 188, 
258 ; sepalody of stamens, 276. 

Aqiiilegia, proliferated flower, 8; 
spurless, 141: sepalody of corolla, 
141 ; spur-nectaries of, 148 ; stami- 
nody of corolla, 154; sepalody of 
stamens, 171; double flowers of, 
174 ; virescent ovule, 198-199, 
202 . 

proliferated flowei’, 7, 174, 
204; petaloid staniens, 174, 205 ; 
dimerous corolla, 174-175 ; peta- 
loid carpels, 205 ; f usion of petals, 
251-252; fusion of stamens, 256; 
leafy stamens, 256. 

A m near ia, proliferation of cone, 2-3 ; 
leafy stamen, 171. 

Araucarieae, o villiferous scale, 23. 

A Audeee, 234. 

axillary shoots, 28. 

Anindina, audroecium, 82. 

Ascidia, 168; carpels of nature of, 
186 ; resemblance to ovules, 201. 

Asclepiadaeeie, dialypetaly, 112. 

Ash, fasciation of pedicel, 40; dl- 
petalous, 251 ; corolla of^ 262. 

Asfrantia, structure of umbel, 231. 

A throiaxis, ovuliferous scale, 24, 

A uricula, faseiated flower, 44; pleio- 
taxy of androeeium, 79., 

Axile placenta, nature of, 15. 


Axillary shoots, adventitious, 15; 
adnation of, 231-234; prolifera- 
tion, 17. 

“ Azalea arnoena” 135. 
sporocarp, 212. 


jScTc to, stamens in ovary, 207. 

Bamboo, lodicules, 68. 

Bambnsa, pistil, 94. 

Barharca, 2-meroiis virescent flowers, 

^ 246. 

Barberry, o-merous flower, 242. 

Barley, adventitious flowers, 267- 
269. 

Basithecal anther, 161. 

Begonia.:, axillary inflorescences, 21 ; 
.hermaphrodite flower, 87 , 189, 205 ; 
superior pistil, 118; virescent 
petals, 137; zygomorphic corolla, 
151-152, 181; carpellody of 

stamens, 189 ; superior ovary, 189 ; 
petaloid stamens and carpels, 205 ; 
ovules, 205 ; antheriferous carpel, 
208; pollen in nucellus, 209. 

Beilis, proliferation of capitulum, 3 ; 
of flower, 6 ; secondary heads, 19 ; 
axillary shoots, 2S ; faseiated in- 
florescence, 41 ; ring-faseiation, 44. 

Beunettites, sporophylls of, 123. 

Berberidacese, ancient type, 263. 

Berberis, .5-nierous flower, 242. 

BibliogTaphy, proliferation, 33-38 ; 
forking and fasciation, 56-57; 
disruption, 58-59 ; positive de- 
doublement, 103-108 ; dialysis, 
119-120 ; metamorphosis, 213-230 ; 
simplification, 264-266. 

Bifoliolate leafy carpel, 194. 

Bifurcation of flower, 45, 52, 237 ; of 
OpMQglos$um-“ spikes,'” .98. 

Bird^s-nest orchid, extra stamens, 

■' , 145. 


Bisexual flower, 257. 

Bitter-sweet, lieterostamiiiody, 181. 
Blackberry, phyllody of calyx, 126 ; 

absence of corolla, 126. ^ 
Bleeding-heart, dissociation of sta- 
mens, 1 13 ; virescent fiowersj^, 255 ; 
monothecal anthers, 255 ; ^fusion 
of stamens, 255. j 

Bocconia, apetalous flower, low. 
Boraginaceae, nature of imflores- 
cence, 39. ’ 

Bomgfo, adnation of flo^ver- stalk, 233. 
Botrychium, forked sporophwll, 98 
sporangia on sterile blaclje, 167 
phyllody of sporopliyll,l 210 
sporangia on sterile lam ma|, 212 
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Bottie-bnish, proliferated inflores- 
cence, 6. 

Bracteody, of entire flower, 124 ; of 
calyx, 130-132. 

Bracteoles, of tulip, 18 ; of Fopiilus, 
65; origin from sepals, 131; 2- 
ireeled, of Iris, 248. 

Bracteomania, 124. 

ilracts, of Eiiplimlda, 4 ; of Coniferse, 
38; of tulip, IS, 130; of axillary 
flowers, 17-19 ; of axillary slioots, 
21; flower composed of, 124; an- 
cestor of calyx, 127 ; derived from 
calyx, 130 ; of Hepatica, 131; of 
hornbeam, 163 ; of Tilia^ 234; 
coalescence of, 238 ; of Iris, 248 ; 
adventitious spikelets on, 269; 
virescent, 270. 

Bramble, reduced etserio, 259. 

.Brass Ira, gynophore of, 8 ; fasciated 
pedicels, 40. 

Braun, A., on cone of ConiferEe, 22, 
27 ; on inflorescence of Boraginacece, 
39; on scales of Saw oZ as, 79 ; on 
double flowers of Eelphinhim, 172, 
174 ; on nature of ovule, 195. 

Broccoli, suppression of flowers, 248 ; 
hypertrophied pedicel, 248. 

Bromdia, proliferated inflorescence, 

6 . 

Brookweed, andrceciiim, 79. 

Brugiiiera, polyphylly of calyx, 66. 

Biichloe, hermaphrodite flower, 97. 

Buddie la, fused foliage-leaves, 164, 
166»167 ; i:) 0 cket-shaped leaf, 180- 
181, 

Bulbil, of <7af/€a, 230. 

Biitortius, pleiotaxy of andrceciiim, 
80 ; fusion of stamens, 255. 

Buttercup, faseitited flower, 120; 
green calyx of, 128. 

Butfcerfly-orchis, extra spurs, 134; 
spur-pelory, 146. 

Cabbage, leaf-enations, 168, 275. 

Caetaceje, bracts and sepals of , 128. 

Cactus, axillary shoots and flowers, 
19. 

Oaiadhew, leaf-enations, 168. 

Calamariete, 213. 

Calamintha, pelory, 149. 

Ba.latithe, develoimient of stamens 
and lahellum, 146 ; suppression of 
petals, 253. 

Calceolaria, pelory, 147. 

Callisternon, proliferated inflores- 
cence, 6. 

’Caltha, spiral perianth, 128 ; dis- 
placed sei)al, 131 ; infolded bases 


of foliage leaf, 164-165, 180; 
ventral lamellae of leaf, 165 ; ovii- 
liferous stamens, 192-193. 

Caly can th emy , 1 3 5-1 36. 

Calyeanthus, sepals and bracts of, 
127 ; primitive flo\ver, 260. 

Oalystegia, polypetaly, 112. 

Calyx, of carpels, 8, 9, 55, 204, 269 ; 
positive dedoublement, 62 ; dialy- 
sis of, 108-111 ; dissociation from 
ovary, 109, 117 ; phyllody of, 326- 
130, *251; origin of, 127-128, 136, 
140-141; petaloid, 127-128, 171, 
254; bracteody of, 130-132 ; peta- 
lody of, 135-6 ; staminody of, 186 ; 
carpellody of, 137 ; origin of 5- 
mery in, 242, 263 ; vestigial in 
cauliflower, 248 ; 1-inerous, 249. 

Camellia, sepals and bracts of, 3 27 ; 
petalody of stamen, 172. 

Campanula, fasciated flower, 46 ; 
dialysis of calj^x, 109 ; of corolla., 
111-112; displaced sepal, 131; 
petalody of calyx, 135. 

Campanulaceae, gamophyllous, lOS. 

Campion, hermaphrodite flower, 88. 

Canary-creeper, loss of spur, 134. 

Candolle, de, leaf-theory, 25 ; on 
pleiotaxy in Gnapihaliiun, 76 ; extra 
pap 3 >us in Edelweiss, 141 ; on 
staminody in Capselld, 153 ; on 
petalody of stamens, 172 ; on evo- 
lution of flower, 260. 

Ganna, petalody of stamens, 181; 
fusion of flowers, 240. 

Canterbury bell, fasciated flower, 46; 
petalody of calyx, 135. 

Capitate inflorescence of Primula, 
231. 

Capitulmn, proliferation of, 3 ; origin 
of, 31. 

Capparidacess, gynophore, 8 ; origin 
of calyx- whorl, 67 ; of corolla, 67 ; 
androeeuim of, 85, 260-261. 

Capsella, staminody of corolla, 153. 

Caraway, suppression of secondary 
umbels, 231. 

Cardamine, abbreviation of inflores- 
cence, 230; adventitious flowers, 
267. 

Card’uus, fasciated inflorescence, 42. 

Carets!, proliferated flower, 7 ; herm- 
aphrodite flower, 97 ; male flowers 
replaced by female, 191. 

Carica, carpellody of stamens, 184, 
390; hermaphrodite flowers, 184, 
190. 

Carnation, ovary as calyx, 8-9 ; 
wheat-ear, 15, 16, 17, 124, 125; 
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axillary shoots, 28 ; proliferated, ' 
269 ; carpels as calyx, 269 ; adven- 
titious flowers, 269. 

Carpellody, of calyx, 137 ; of corolla, 
lfo-161 ; of andrcecium, 182-193 ; 
of ovules, 2U9. 

Carpels, flowers axillary to, 21 ; 
shoot axillary to, 29 ; orii^in of, 30, 
195 ; virescent (Rose), 55, 194, 204 ; 
as calyx, 8, 9, 55,204,269 ; increase 
in numl^er of, 89-96, 195 ; reduced 
to ovules, 91,96, 190 ; dissociation 
of, 116-119; solution from calyx- 
base, 117; superior, 118, 204; 
deinved from stamens, 182-193, 
258 ; structure of, 186-187 ; ifliyl- 
lody of, 193-195; of Oycas, 203; 
sepalody of, 203-204 ; petalody of, 
204-205 ; staininody of, 203-209 ; 
on placenta, 209 ; adhesion to sta- 
mens, 237 ; fusion of, 258-259 ; 
suppression of, 259-260 ; adventi- 
tious flowers oil, 269 ; adventitious, 
270. 

Carpinus, hermaphrodite flower, 88 ; 
two nucedli, 102. 

Carrot, marginal plaeentation, 195. 

Qannn, suppression of secondary 
umbels, 231. 

Caryophyllaceie, pleiotaxy of andra^- 
ciuin, 80 ; corona, 180. 

Catacorolln, 71-73. 

fasciated flower, 45; extra 
stamens, 82-83 ; petaloid sei>al, 
135-136 ; fusion of sepal with 
‘■column,'’ 136-137 ; virescent 
perianth, 137 ; extra lip, 142-143 ; 
staniinody of petals, 160 ; petals 
adherent to “column,” 237; 2- 
inerous peloric flower, 246. 

Caulescent primrose, 3, 32. 

Cauliflow'er, faseiated and hyper- 
trophied pedicels, 40, 248 ; sup- 
Xiression of flowers, 248. 

Celakovskj^, on fruit of Rosacese, 12, 
109; on axillary shoots, 15 ; on 
cone of Coniferse, 22, 23, 25,26 ; on 
inflorescence of Boragiiiacese, 39; 
on positive dedoublement, 59 ; on 
polyphylly in Gaianthus, 61 ; in 
Maminetilus, 62; in Nymphssa, Q4 
on pleiotaxy of 80 ; of 

NarcUsus, 84; on Cruciferous 
flower, 85 ; on corona of Narcissus, 
101, 156-159, 178-180; on brac- 
teoles of Muphorbia, 66 ; on corolla 
of Cruel ferffi and Capparidacem, 
67 ; on Taxaceous ovule, 91 ; on 
pistil of grass, 94 ; on decurrent 


sepal of Gaianthus, 110 ; on florets 
of Anthemis, 112; on stamens of 
Euphorhia, 115 ; on origin of 
X^erianth and foliage-leaves, 121 ; 
on origin of calyx, 127-129; on 
perianth of Salix, 130; on iiivo- 
lucre of Hepaiica, 131 ; on calyx of 
B Eicariif, 131, 141; on cort>Ua of 
Nymphica, 140 ; on calyx of Cruci- 
fer a?, 140-141; on staininody of 
corolla, 154; on ifliyllody of 
stamen, 161 “162; on abnormal 
leaf of Hieraciinn, 162; on abnor- 
mal l;>racts of hornbeam, 1 63 ; on 
“spike” of OphioglossiDti, 167 ; on 
antber-structure, 102-171 ; on 
ax^etaly in Laurinete, 175 ; on 
petalody of stamens in Narcissus,. 
178-180 ; on carpei-structnre, 186- 
187 ; on nature of ovule, 196-203 ; 
on abnormal leaves of Codimim, 
199-2UO, of Syringa, 200 ; on peta- 
loid stamen of Caviiellia, 200 ; on 
female parts of Coniferte, 201 ; on 
negative dedoublement, 241 ; on 
perianth of Restiacea?, Triuri- 
deoe, and Polygonaceie, 242 ; on 
aflinities of Fa paver, 243; on 2- 
inerous I/as-flowers, 246-248 ; on 
fusion of stamens in Bntomns, 
255; on androecium of Hypecoum, 
256 ; on suppression of stamens, 
256 ; on reduction in gynceceum, 
259; on evoliTtion of flower, 260, 
263 ; on andrcecium of Cruciferte, 
261. 

Celandine, positive dedoublement,. 
62 ; calyx of, 127, 141; sepalody 
of petals, 141. 

Celastrus, axillary flowei'S, 21. 

Oelsia, structure of andrcpciiim, 257. 

Ceplmlpiamis, xvi’^liferated inflores- 
cence, 5 ; flower, 7, 17, 91 ; extra, 
whorl of ovules, 91, 

Cerastium, extra carpels, 89 ; two 
nucelli, 102 ; ax^etaly, 254. 

Ceratoceplialus, staininody of corolla,, 
154. , 

Chserophylluni, sessile iimhels, 231. 

Chamomile, peloric ray-florets, 150. 

CheirantJius, proliferated flov'or, 8;, 
polyphylly of andrcecium, 85;, 
dialysis of ovary, 117 ; carpellody 
of stamens, 184, 236; stamens- 
adnate to instil, 236-237. 

Cheirdstrohus, structure of sx^oro- 
X^hyll, 102. 

Cherry, dichotomous fruit, 50 ; x^osi- 
tive dedoublement of corolla, 77„ 
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of gyiioecemii, 93, 194 ; leafy 
carpels, 194 ; inferior fruit, 235- 
236. 

Gherry-laiirel, forked inflorescence, 
38. 

Cliiekweed, apetalous flowers, 254. 

Ohlorantiiy, 123. 

Cliorisis, 74. 

Chnjsa/nfhemtim, fasciated inflores- 
cence, 40 ; metainorphosed disk 
florets, 142; pelorio ray -florets, 
loO ; zygoniorphic disk-florets, 1 52. 

Cihotium, confonnation of sorus, 
202 . 

Cistinese, ontogeny of andrcecium, 
260. 

Citrus, extra wlioid of carpels, 90. 

CladantJius, secondary heads, 19. 

CZadot/uxaMiMS, polypetaly, 112. 

Chvrkia, positive dedoublement of 
corolla, 78. 

ClemaMs, virescenee and phyllody of 
sepals, 126; petalody of stamen, 
172 ; fusion of sepals, 249. 

Cleome, polyphylly of andrcecium 
and gynoeeeum, 86; staminodes, 
86; proliferated flower, 87; extra 
carpels, 93. 

Chthra, polypetaly, 112. 

Cliioria, vexillar pelory, 149. 

Clover, proliferated flower-head, 4 ; 
extra carpels, 9 1 -92 ; anther-bear- 
ing sepals, 136; virescent and 
leafy carpels, 194. 

Club-moss, sessile cone, 231. 

Coco-nut, male flowers changed into 
female, 191-192. 

Codimwn, abnormal foliage, 199. 

Coelogyne, 2-merous peloric flower, 
245-246. 

Cohesion, 237-259. 

ColeojDtile, iorking of, 275; nature 
of, 275. 

Collateral dedoublement, 69, 77. 

Columbine, proliferated flower, 8 ; 
spurless, 141 ; sepalody of corolla, 
141 ; spur-nectaries of, 148 ; sepa- 
lody of stamens, 171; double 
flowers of, 174. 

Comfrey, corolla- enations, 71. 
CommeiynaceiB, sepals, 126. 

Composita?, proliferation of capitu- 
lum, 3, of flower, 6 ; secondary 
heads, 19 : axillary shoots, 28 ; 
polyphylly in pappus, 66 ; struc- 
ture of ray-floret, 88, of pistil, 93 ; 
bilabiate florets, 112; mode of 
union of anthers, 115 ; pelory, 149- 
150. 
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Conclusions, on proliferation, 29-33 ; 
on fasciation, 56 ; on positive de- 
doiiblement. 103 ; on pelory. 150 ; 
on metamorphosis, 212-213 ; on 
negative dedoublement and sup- 
pression, 260-264 ; final, 271-272. 

Cone, origin and evolution of, 1, 31, 
122-123; nature of, in Conife^a^ 
22-27, in Cycads, 122-123 ; pro- 
liferation of in Equisetum, 211. 

Coniferse, axillary j>roliferation, 21 ; 
fenmle cone, 21-27 ; leafy stamen, 
171 ; carpel reduced to ovule, 190. 

Corn-marigold, fasciated inflores- 
cence, 40. 

Corn-pop>py, suppression of stamens, 
,257. 

Corolla, positive dedoublement, 66; 
dialysis of, 111-113, 275; origin 
of, 136; phyllody and virescenee 
of, 137-139; squamody of, 139: 
sepalody of, 139-142 ; zygomorphy 
of, 151-153; pelory of, 142-151; 
ovuliferous, 160-161; enations, 
183 ; 1-merous, 249, 252-253 ; sup- 
pression of, 253-254; spurle3.s, 
254; of Oleacese, 262. 

Corona of Narcissus, nature of, 101, 
156-159, 178-180 ; dialj^sis of, 113. 
156 ; of Car^mphyllacea;, 180; of 
Fancmtiimiy ISO; and anther- 
structure, 189. 

Oorylus, extra carpels, 95. 

Corynostylis (Yiolacete), small pos- 
terior petals, 153. 

Cowslip, proliferated inflorescence, 
3; petalody of stamens, 175. 

Crack- willow, staniinody of carpels, 
208 ; adventitious flowers, 269- 
270; proliferation of flowers, 270; 
virescent bract and pistil, 270. 

Crocus, fasciated flower, 45 ; poly- 
phylly, 60-61 ; extra carpel, 94 ; free 
styles, 117 ; staniinody of calyx, 
136; carpelloid sepals, 137 ; sta- 
minody of petals, 155 ; ovuliferous 
petals, 160; stigmatiferous bracts 
and floral organs, 161 ; jietaloid 
stamens, 166; fusion of sepal to 
petal, 234. 

Croialana, adnation of flower-stalk, 
233. 

Cruciferai, axillary flowers, 20 ; origin 
of calyx-whorl from corolla, 67, 
140-141; origin of 4-merou3 corolla, 
67, 141, of andrcecium, 85, 261 ; 
subject to phyllody, 124 ; ancestral 
flower of, 85,93 ; dialysis of ovary, 
116; virescent petals, 138-139;. 



INDEX. 


strticture of calyx, 242 ; origm of 
flower-structure, 260, 263. 

Cryptandra, sepals and bracts of, 127. 

Cnjptoyneria, proliferated cone, 3, o; 
o villiferous scale, 24. 

Cucumber, displaced sepals, 15; 
nature of fruit, 15 ; secondary 
flowers, 20, 2L; dissociation of 
stamens, 114-115 ; superior pistil, 
IIS. 

Cncumis, sxiperior x>istil, 118. 

Cur.urhita, twin-fruit, 51 ; fasciated 
flower, il8 ; solution of ‘"inferior 
ovary, 118; fused and vestigial 
sepals, 250. 

Oucurbitaceie, adelphous stamens, 
113; inode of Union of anthers, 
115 ; fusion of stamens, 254. 

C tinninghaniia, ovuliferous scale, 24. 

Cupressineie, ovuliferous scale, 23; 
catkin, origin of, 31; hypertro- 
phied, 269. 

ChipressMs, female parts of, 198, 201. 

Currant, ring-fasciation, 55. 

conformation of sorus, 202. 

(^''yathium, nature of, 4. 

Cycacleoidea, sporopliylls of, 123. 

Oycads, 30 ; origin of, 122 ; carpel 
‘of, 203. 

CycaSf structure of carpel, 203 ; 
'origin of carpel, 203 ; homology of 
ovule, 203. 

Cyclamen, secondary aud tertiary 
flowers, 19-20; imperfect flowers, 
19-20; extra-axillary flowers, 20 ; 
pleiotaxy of corolla, 70; iietalody 
of stamens, 70; free stamens, 115; 
virescent flower, 115; suiipression 
of sepals, 250. 

Cyclic flower, 15. 

Cydonia, sepal bases distinct, 109. 

■Cyme of Lonicera, 241. 

Cypress-spurge, proliferated inflo- 
rescence, 4 ; reappearance of sepals, 
65-66. 

Cypripedmm, fasciated flower, 46; 
positive dedoublement of calyx, 
62-63, of corolla,, 66, of andrce- 
ciurn, 82-83 ; structure of androe- 
eium, 81 ; labeliiform petals, 143- 
144 ; stamens changed into labella, 
140, 176; petalody of stamens, 
176; staminode become fertile, 
182 ; adnation of pedicel and 
ovary, 231; reduction of inflo- 
rescence, 232 ; fusion of petals 
with sepals, 234-235 ; labellum 
absent, 234 ; 2-merous peloric 
flowers, 244-245 ; fusion of sepals. 


249; suppression of sepal, 250; 
1-merous calyx and corolla, 253 ; 
siipimession of labellum, 253-254, 
of staminode, 257. 

Cystopterisy conformation of sorus, 

202 . 

Cysiop Its, cause of virescenee, 139. 
vexillar pelory, 149. 


Daffodil, lobed corona, 179; fused 
stamens, 255. 

Dahlia, idng-fasciation in, 44. 

Daisy, proliferation of capitulum, 3; 
secondary heads, 18-19 ; fasciated 
inflorescence, 41; ring-fasciation, 
41; peloric ray-florets, 150. 

Dame^s-violet, virescent ovule, 197- 
198. 

Date-palm, hermaphrodite flower, 97. 

Datura, extra corollas, 70-71, 103, 
183. 

Daucu^, marginal placentation, 195. 

Davallia, conformation of sorus, 202. 

Degeneration, 237. 

Deiphmium, positive dedoublement 
of corolla, 66 ; extra carpels, 90 ; 
extra spurs, 132, 134 ; loss of sjmr, 
134 ; petaloid calyx, 135 ; spurless 
corolla, 148 ; sepalody of stamens, 
172 ; double flowers, 174 ; sepalody 
of carpels, 203-204 ; coherent car- 
pels, 258; follicles of, 258; pistil 
of, 259. 

Delpino on ovuliferous scale, 26. 

Dematium, cause of petalody, 175. 

Dendrohiimi, sepal at base of ovary, 
110 ; labeliiform petals, 143, 145 ; 
staminode, 182; reversion of sta- 
ininode to stamen, 182; suppres- 
sion of sepals, 250 ; fusion of 
petals, 250. 

DendrypMum on Viola, 237. 

Diadelphous stamens, 113. 

Dial}' phyllous condition, 108. 

Dialysis, of calyx-tube, 13 ; general 
definition, lOS ; of calyx, 108; of 
corolla, 111, 275; of corona of 
Narcissus, 113 ; of aiidrcecium, 113, 
149; of orchiicolumii, 114, 176; 
of stamen of Eicphorhia, 115; of 
ligulaof Compositse, 150; of pistil, 
195. 

Diaiidra% sub-order of orchids, 114, 
182. 

Dianthus, 'wheatear, 17 ; axillary 
proliferation, 21 ; double flowers, 
78-79. 

Dichasial cyme, 240-241. 
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Dicliotomy., of inflorescence, 38; of 
fruit, 50; of flower, 51 ; multiple, 
52; of foliage-leaf, 162-163, 166, 
168-169. 

Dickaonia, conformation of sorns, 202. 

.Dicta riiiim, phyllody of anther, 162. 

Didytra, dissociation of stamens, 113, 
ITI; phyllody of stamens, 171 ; 
virescent flowers, 255 ; monotheeal 
anthers, 255; fusion of stamens, 
255. 

Difl’erentiation, 2. 

Digitalis, faseiated flower, 49 ; pe- 
lorie flower, 151 ; staminody of 
corolla. 154; monomerous corolla, 
252; dialysis of corolla, 275. 

Dioncm, phyllody of flowers, 124. 

Diplotaxis, gynophore of, 8 ; phyllody 
of flower, 124. 

Disa, fusion of sepals to petals, 235. 

Displacement, nature of, 195, 233. 

Disruption, 58. 

Dock, structure of perianth, 242. 

Double flow'ers, 68, 78, 172, 203-204, 
258, 269 ; foliage leaf, 166. 

Drupelet of Eubus, 259. 

. JE'rTihiacea, proliferation of capitulnm, 

3. 

Edelweiss, pleiotaxy of corolla,76-77 ; 
extra pappuk» 141. 

Eichler, on ovuliferons scale, 26 ; on 
andrcBcium of Erimula, 79; on 
pleiotaxy in Alchemilla, 80, in 
Butmnus, 80; on staminode of 
Al'pinia, 84; on staminody of 
corolla ill Aquilegia, 154 ; on sta- 
minody in A I pint a, 155 ; on leafy 
stamen of AraMcarla, 171: on 
petalody of stamens in Laurus, 
175, in Aljylnia, 177 ; on corona 
of Narcissus, 180 ; on nature of 
ovule, 190 ; on abnormal leaves of 
Michelia, 200 ; on onnerous flowers, 
242 ; on 2-merous Iris-flowers, 248 ; 
on androeeinm of Mypecoiim, 256 ; 
on evolntion of flower, 260 ; on 
andrcecinm of Cruciferce, 2QI. 

Elder, leaflet of, K <9. 

Eik’s-horn fern, sterile fronds fertile, 
212 . . 

EZiioiim, polypetaly, 112. 

Elm, leaf forked and apically in- 
folded, 163. 

Emarginate leaf, 165. 

Enations, of corolla in Gamopetalse 
and Narcissus, 71-76, 101, 183; of 
sporophyll of Ophioglossacete, 100 ; 
of coroliaof StrepAocarpus, 156 ; of 


foliage-leaves, 164, 168-169, 275; 
of corolla of Primula, 185 ; of cab- 
bage-leaf, 275. 

Endogenous flowers, 270. 

Enneandry, 154. 

Epicalyx, nature of, 12. 

Npidendruni, androecium, 82 ; double 
flowers, 176; 1-merous calyx and 
corolla, 249 ; suppression of sepals, 
249. 

Dfdlohium, superior ovary, 111. 

Epiphyll ar flowers, 233-234. 

Dquiseiuni, proliferated cone, 7, 17- 
18, 211 ; leafy sporophjdis, 211. 

Erica, extra carpels, 94 ; polypetaly, 
112; bracteody of flower, 124; 
sepalody of flower, 125. 

Eryngkim, ^proliferation of inflores- 
cence, 4 ; structure of umbel, 231. 

Erythrochiton, epiphyllar flowers, 
234, 

EschschoUzia, positive dedoubleinenfc 
of corolla, 67. 

Etserio, reduced, 259. 

Eucalyptus, concresceiit flowers, 240. 

EucJildsna, ancestor of maize, 58. 

E up} L 0 rbi a, proliferated inflore scence, 
4 ; stamen, 7 ; nature of stamen of, 
4, 1S9 ; reappearance of sepals, 65- 
66; dialysis of stamen, 115; yi- 
rescent stamens, 1 15 ; ear|}ellody 
of stamens, 189-190; disk or calyx 
of, 190. 

Evening-primrose, synanthy, 238. 

Extra- axiilaiy flowers, 20; shoot, 
231. 

Extrorse anther, 169-170. 

Fasciation, of inflorescence, 38-39 ; 
of flower, 44, 114, 116, 118, 120, 
203,237; of “fruits,^’ 50 ; ring-, 43, 
51 ; conclusions on, 56 ; definition 
of, 103 ; addendum to, 120. 

F e a t h e r-hyacinth, proliferated 
flower, 6 ; suppression of flowers, 
248 ; branching of pedicels, 248. 

Fern, sporophylPof, 209. 

Feverfew, peloric ray-florets, 150. 

Ficus, leaf -pocket, 168; leaf-enations, 
170. 

Field-eryngo, proliferation of inflo- 
rescenee, 4. 

Filbert, extra carpels, 95. 

Flote. grass, phyllody of flower, 124. 

Flower, nature of, 1; proliferation 
of, 6, 258, 275 ; origin of, 30, 121- 
122 ; fasciation of, 44 ; dichotomy 
of, 51 ; metamorphosis of, 121 ; 
evolution of, 123 ; sessile, 231 ; 
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lateral become terminal, 232 ; epi- 
phyilar, 233-234- ; apetalous, 254 ; 
primitive type, 253 ; adventitious, 
267 ; endogenous, 270. 

riowering-riish, pleiotaxy of andi^oe- 
eium, 80 ; fusion of stamens, 255. 

^Foliolar tlieory of ovule, 105-196. 

Forking, 38 ; of sepal, 46, 249 ; mul- 
tiple, 47 ; of foliage-leaf, 162-163, 
165 ; of colenptile, 275. 

Forsythia, fusion of petals, 251 ; 
dimerous corolla, 262. 

Foxglove, fasciated flower, 49 ; 
staminody of corolla, 154; pro- 
liferation, 204; carpels as calyx, 
204 ; inonomerous, 252 ; dialysis 
of corolla, 275. 

Fmgaria, axillary shoot, 29 ; fascia- 
tion of fruit, 50. 

Fraxinus^ faseiation of pedicel, 40; 
dipetalous, 251 ; corolla of, 262. 

Free-central placentation, nature of, 
1S6-1S7. 

Frogbit, staminodes, SO. 

Frondescent rose, 123 ; petals of j 
Tropseohim, 13S. 

Fruit, faseiation of, 50 ; dichotomous 
and double, 50 ; trifid, 50 ; seven- 
fold, 50. 

Fuchsia, positive dedoubleinent of 
corolla, 68-69 ; sepals at base of 
ovary, 110 ; foliaeeous sepals, 110 ; 
zygoinorphic calyx, 135 : petaloid 
calyx, 135 : zygomorphic corolla, 
151 , 181 ; staminody of petals, 155 ; 
petaloid stamens, ISO; hetero- 
staminody, 181 ; stamens adiiate to 
petals, 236 ; 3-merous flower, 243. 

Fuinariaeete, diadelpbous stamens, 
113 ; dissociation of stamens, 113 ; 
fusion of stamens, 255. 

Funicle, virescent, 196-197, 201. 

Fusarium, cause of doubling, 175. 

Fusion, of floral axes, 231-234; of 
floral leaves, 234-237, 241; of 
flowers, 239-240; of sepals, 249; 
of petals, 250-253 ; of stamens, 254- , 
256, 258-259 ; of carpels, 258-259. 

Ga yea, , abbreviated inflorescence, 230 ; 
flowers from bulbils, 230. 

Gaillardia, complete ray-florets, 88, 

97 ; peloric ray-florets," 150. 

Galanthus, polyphylly, 61 ; sepals at 
l)ase of ovary, 110 ; superior ovary, 
118-119; bracteody of flower, 124; 
virescent flower, 125, 138; erect 
flower, 125, 138; petaloid calyx, 136. 

Galls, cause of petalody, 175. 


Gamo-gemmie, 151. 

Gamopetaly, 108, 250, 252. 

Gamophyilous condition, lOS. 

Gamosepaly, 108, 250. 

Garden-pea, wbeatear, 17 ; carpellody 
of calyx, 137 ; increase and fusion 
of carpels, 258. 

Garlic-mustard, virescent ovule, 106, 

Genista, alar-pelory, 149. 

Gentiana, dialysis of calyx, 109. 

Geranium, adiiatioii of sepals to 
petals, 234. 

Gesneracese, pelory, 149 ; suppresion 
of stamens, 256. 

Geiim, proliferated flower, 8 ; carpels 
as calyx, 8; gynophore, 9. 

Ginhjo, proliferated $ flower, 7 ; 
extra eapels, 96 ; extra pollen-sacs, 
102 ; carpel reduced to ovule, 190. 

Gland of SaJix, 65, 130. 

Gleditscliia, increase and fusion of 
carpels, 258. 

Globe-flower, sepalody of stamens, 
172. 

Gloriosa, spiralism, 16. 

Gloxinia, catacorolLi, 71 ; corolla- 
enations, 71-76, 183 ; pelory, 149; 
staminody of petals, 155, 

Glyceria, pliyllody of flower, 124. 

Glyptosirohus, ovuliferous scale, 24. 

G'iiaphalium, pleiotaxy of corolla, 
76-77. 

Gnetaeese, carpel reduced to ovule, 
190. 

Goat’s - beard, proliferated floret, 
lio ; virescent floret, 115; dis- 
sociated anthers, 115; pliyllody 
of pappus, 126. 

Goebel, on proliferous Selaginella, 
17 ; on inflorescence of Boraginaceae, 
39; on polyphylly in Streptochsefa , 
65 ; on pleiotaxy in Ncriimi, 69, 
in Lobelia, 70-77 ; on positive de- 
douhleinent in Fuchsia, 68-69 : 
in ClarJcia, 77 ; on extra corollas 
of Datura, TO; of Gloxinia, 72; on 
double flowers of Petunia, etc,, 78 ; 
on spikes” of Ophioglossacese, 
99; on polypetaly in Nerium and 
Calijstegia, 112 ; on homology of 
floral leaves, 121 ; on origin of 
calyx, 127 ; on nature of ovule, 
196 ; on pollen-bearing nucelliis 
in Begonia., 209 ; on leafy sporo- 
j)hylls of Strut}} iopteris, 210. 

Goethe, on homology of foliar organs, 
121; on origin of flower, 121; on 
nature of stamen, 161, of carpels, 
195. 
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'Ooldieiocks — buttercup, petaloid | 

sepals, 135; suppression of corolla, 
254. ^ 

Go'iKfora, stamens adnate to petals, 
23(). 

CTOosebeny, fasciated fruit, 50. 

■Gourd, fasciated fruit, 50. 
Grtuniimtophyllnm, 2-merous pelorie 
flowers, 244. 

■Grape, sevenfold, 60; adventitious, 
267.y 

Grape-vine, reappearance of carpels, 
95; nature of tendril, 95: adven- 
titious grapes, 2G7. 

•Grass, positive dedoubleinent of 
calyx, <15 ; of corolla (3 lodicules), 
68 ; structure of pistil, 94 ; bi- 
furcated lig'ule, 275 ; embryo. 275. 
Green -winged orchis, labelliform 
sepals, 135. 

Groundsel, extra ovule, 97; pelorie 
ray-florets, 150; zygomorphic ray- 
florets, 152. 

■Guelder-rose, zygomorpliic central 
flowers, 152-153. 

Gum-tree, concrescent flowers, 240. 
Gyninadenia, spurless pelory, 148. 
Gynandrous flowers, 237, 

•Gynoecemn, positive dedoublement 
of, 89; dialysis of, 116-119; 
pliyllody of, 193-203 ; sepalody 
of, 203-204^ ; petalody of, 204-205 ; 
staminody of, 205-209; reduction 
in, 259 ; pleiomerous, 259. 
Gynophore, in Brassica,S; in Cap- 
'paridacete, 8 ; in Diplotaaris, 8 ; in 
Geiim, 9 ; in Reseda, 9. 

Harebell, polypet aly, 112 ; displaced 
sepal, 131. 

Hastate leaf, 1 64. 

Hawthorn, solution of "'inferior"’ 
ovary, 117. 

Hazel, extra carpels, 95. 

Heath, extra carpels, 93 ; bracteody 
of flower, 124; sepal odv of flo^ver, 
■■'■125.' ■ . 

Hedyehium, 2-nierous flowers, 246. 
Heleniiim, proliferated flower, 6 ; 
pliyllody of pappus, 126; virescent 
corolla,, 137. 

Hellehoruff, petaloid calyx, 127 ; 
petalody of stamen, 172; coherent 
carpels, 258. 

Helminthostachys, fertile spike,"" 

100 . 

Hemi-peioric floivers, 149. 

Ilemitelia, aphlebia of, 109. 
Hen-and-cbickens daisy, 6, 19. 


Hepatica, involucral bracts, 131 ; 
petaloid calyx, 135, 

Heptandry, 154. 

Herb Paris, polyphylly, 60; 3-nierous 
flowers, 243, 257. 

Hermaphrodite flow^ers, 182-189, 190, 
205-206, 257. 

Hermaphroditism, 87, 96. 

Hesperis, virescent- ovule, 197-198. 

Heterodera, cause of petalody, 175. 

Heteropetalody, 142. 

Heterosepalody, 132, 276. 

Heterostaniinody, 181-182. 

Bieracium, ' abnormal foliage-leaf, 
162, 164-165. 

Holargidiv.m, audroeeium, 87 ; gjmee- 
eeum, 93. 

Hollyhock, dialysis of andrcecium, 
113. 

Honeysuckle, virescent corolla, 137 ; 
syntinthy, 240. 

Hop, monoecious, 191. 

Hordeim, adventitious flowers, 267- 
269. 

Hornbeam, hermaphrodite flcAver, 
88 ; abnormal bracts, 163. 

Horse-tail, proliferated cone, 211 ; 
leafy sporophylls, 211. 

Hose-in-hose, 135. 

House-leek, ovuliferoiis stamens, 178. 

Humuhis, moncecious, 191. 

Hyacinth, forked inflorescence, 38; 
fasciated flov/er, 48 ; antheriferoiis 
placenta, 207. 

Bydnvngea, homomorphic fio-wers, 
142. 

Bfydrocharis, staminodes, SO. 

H y dropterideae, 212. 

Hylastiniis, cause of virescence, 194. 

Hymenophyllacese, conformation of 
Borus, 201. 

Hypanthium, 238. 

Hypcconm, fusion of stamens, 256. 

Hyperieaceje, polyadeiphy, 255 ; 
ontogeny of androecium, 26t>. 

Hypertrophy, of inflorescence, 40; 
of iDedicel, 248-249; of catkin, 269. 

Hypogynous calyx, 111. 

Indian cress, axillary fiow'er, 29; 
pliyllody of flower, 124; extra 
spurs, 132; leafy spurred sepal, 
276. 

Indusium, homologue of inner in- 
tegument, 201-202. 

""Inferior"" ovary, 14, 31, 33 ; enclosed 
by sepals, 109-110 ; solution of> 
117; .become superior, 189; of 
Prwftus, 235. 


2S6 


INDEX. 


Inflorescence, proliferation of;, 2 ; 
axillary, 21 ; fasciation of, 38 ; 
forkiui^- of, 38; abbreviation of, 
230-231. 

Integuments (ovular), morphology 
of, 196-2(13. 

lanidbnn (Tiolaeem), small posterior 
petals, 153. 

loiiopsidutm, abbreviated inflores- 
cence, 230. 

Iris, reapi>earanee of stamens, 80; 
sepalo'ly of petals, 141 ; petalody 
of stamens, 187; petaloi'l style, 
205; 2-merous flower's, 246-218, 
250 ; suppression of carpel, 259. 

Isoua'ddra, androecium, 79. 

androeeium, 85. i 

Jairopha, leafy anther, 166, 169; 
stamens of, 167. 

Jiiglandaceffi, structure of perianth, 
65. 

Ju7LCus, bract eody of flowers, 124. 

Kahnia, suppression of corolla, 253. 
Keel’ ’-petal, 148-149. 

Kidney-bean, extra carpels, 258 ; 
fusion of carpels, 258. 

Kiiaiitia, petalody of stanaens, 175. 

Knot-weed, leaf -enations, 162 ; struc- 
ture of perianth, 242. 

Knowltotiia, green calyx, 129, 

Lahellum, extra ones, 142-146, 240, 
244, 246, 250 ; pelory, 142 ; theory 
of, 143-146; anther-bearing, 144, 
160; derived from stamen^ 145- 
146, 176-177 ; development of, 146; 
changed into spurless petal, 148; 
of Zingiberaces, 155 ; suppressed, 
2:Ms of Caniia, 240 ; of Uedychiiim, 
246 ; suppression of, in Orchids, 
253-254. 

Labiatag pelory, 149 ; zygomorphic 
flowers, LSI; fusion of flowers, 
239. 

Labiatiflorte, 112. 

Laburn\im, vexillar pelory, 149. 

Laciniate elder-] eaves, 109; black- 
berry leaves, 126. 

Lady’s-maiitle, reappearance of 
stamens, 80. 

Lady’s-slipper, fission of sepal, 63. 

Lady’s-smoek, abbreviation of in- 
florescence, 230 ; adventitious 
flowers, 267. 

laminar inversion, law of, 73, 7o, 
196, 198, 237. 

larch, proliferated cone, 5, 38. 


LarLv, axillary proliferation, 22 
ovuliferous stamens, 192. 

larkspur, positive dtaloublement of 
corolhr, 66 ; extra carpels, 90 ; 
extra spurs, 132, 134 ; loss of 
spur, 134 ; sepalody of carpels,. 
203-204-. 

Latliyrus, fasclated flower, 47. 

Laurinese, apetalous, 175. 

Laiirus, petalody of staiiiens, 175. 

Launistinus, homomorphic flowers,. 
142. 

Leaf, addenda to, 275; enations of 

■275. 

Ledothayyinus, polypetaly , 1 12. 

Leguminosm, structure of gynoeceuin,, 
92; adelphous stamens, 113; 
pelory, 148-149 ; mono- and di- 
adelphj", 255 ; reduction in gynce- 
ceum, 259. 

Leiophyllmn^ polypetaly, 112. 

Lemon, dissociation of carpels, 117. 

Leontopodium, ^^leiotaxy of corolla,, 
76-77 ; extra pappus, 141, 

Ligulffiflora?, 152. 

Lilac, abnormal leaves, 200. 

Liliacese, origin of perianth, 179-180., 

Lily, proliferated flower, 16 ; i:)o3y- 
phylly, 60 ; petalomania, 77, 103 ; 
free styles, 117; bracteody of 
flower, 124 ; adnation of flower- 
stalk. 231 ; fusion of sepal to petal, 
234, 259 ; 5-merous flower, 241- 
243; 4-merous x)eriantb, 243:, 
fused stamens, 255, 259 ; fused 
carpels, 259 ; reversion of flower, 
263. 

Lime, fusion of floral axis to bract,. 
.234. 

Zbirt'Ka, pleiotaxy of calyx, 66 ; extra, 
carpels, 92, 183, 205-206 ; spur- 
pelory, 147 ; spurless pelory, 148 ; 
tubular petaloid stamens, 175; 
carjfellody of stamens, 183, 236 
anther- bearing styles, 206-207 ; 
adhesion of stamens to pistil, 236 ; 
spurless corolla, 254 ; suppression 
of petal, 254. 

Liriope, forked infloroscenee, 38. 

Lousa, fusion of axes, 233. 

Lobelia, pleiotaxy of corolla, 70, 77. 

Lodicules, nnion of, 64 ; increase in 
number, 68 ; r atiire of, 68. 

Loliimi, proliferated inflorescence, 4, 
32; petalomania, 77. 

Lonicera, viresceiit corolla, 137 ; 
abnormal leaves, 200 ; svnanthv, 
240-241. 

Loose-strife, androecium, 79. 
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Love-in-a-mist, sepalody of stamens^ 
171 ; coherent carpels, 258. 

Lupinus, proliferated inflorescence, 
6; forked inflorescence, 39 ; vexil- 
lar pelory, 149. 

Lychnis, hennaphrodite flower*, 88. 

Ly copodium, tv.X) sporangia on sporo* 
phy 11, 102 ; sessile cone, 231. 

LysimacMa, aiidroBeiiim, 79 ; vires- 
cent flower, 115; free stamens, 115. 

Madonna-lily, petalomania, 77 ; brac- 
teody of flower, 124; adnation of 
flower-stalk, 231 . 

MagnoliaeesB, primitive flower, 260, 
263. 

Maidenhair-tree, proliferation of ? 
flower, 7 ; extra carpels, 96. 

Maize, secondary cobs, IS; strnctnre 
of inflorescence, 58 ;• disruption of 
inflorescence, 58 ; hermaphrodite 
flower, 88, 96 ; male flowers re- 
placed by female, 191 ; female 
flowers replaced by male, 208 ; 
androgynous inflorescence, 208 ; 
forked coleoptile, 27 5. 

MalacMum, structure of ovary, 186. 

Malvacere, adelphous stamens, 113 ; 
dialysis of andrceciuin, 118 ; mona- 
delphy, 255. 

Mango, union of leaves, 16S, 209. 

Mangrove, polyphylly of calyx, 66. 

Manna-ash, corolla of, 262. 

Man-orchis, labelliform sepals, 135. 

Marattiacea?, sporophyil, 213. 

Marguerite, metamoLyliosed disk- 
florets, 142. 

Marsh-marigold, displaced sepal, 
131 ; ovuliferous stamens, 192- 
193. 

Marsh-orchis, spurloss pelory, 148. 

Marsiliacea?, 212. 

Masters, on proliferated Fi'i,nnla, 9 ; 
on axillary fiov/ers, 2(.)-21 ; on ovu- 
liferous scale of Conifers, 25 ; on 
proliferation, 32 ; on pleiotaxy in 
Cyclamen, 70; on extra corollas 
of Batura, 70-71 ; on petalomania 
in lily, 77 ; on positive dedouble- 
ineiit in Ciipripedinm, 82-83; on 
extra ovules of Ba nun cuius, 91 , of 
rose, 97-98 ; on dialysis of calyx, 
109; on superior ovary of apple, 
110; on structure of Eosaceous 
fruit, 110; on free stamens of 
eiieuinber, 114-115; on pistil of 
Primulaeete, 117 ; on solution of 
ovary in apple, 117-118 ; on supe- 
rior pistil of Cucu7nis, 118 ; on 



petaloid sepal in Catileya, 135 ; cm 
virescence in Tropteeolum, 138 ; on 
phyllody of andrceciuin, 161 ; on 
petaloid stamen of violet, 174 ; on 
petaloid stamens in €ij}rripei.lium, 
176 ; on corona of Narcissus, ISO : 
on petalody of stamens, 181; on 
carpellody of stamens in Prinmla, 
185; on petaloid carpels in 
Prim ula, 205 ; on stamens in 
ovaries of Bueckea, 207 ; on pinna 
of carpelloid stamen, 207 ; on 
pollen -bearing nucellus in rose, 
209; on carpel-bearing placenta 
in Primula, 2o9 ; on adhesion of 
stamens to petals, 236 ; on synan- 
thy, 237 ; on suppression of stami- 
node in Cypvipedhim, 257 ; on 
suppression of carpels in Papaver, 
259 ; on adventitious flower of 
wmllflower, 267 ; on adventitious 
grapes, 267 ; on adventitioirs 
spikelet in i/ordewai, 269. 

IJamcaria, peloric ray -florets, 150. 

Matihiola, positive dedoublement of 
corolla, 77 ; proliferated, 25S ; su]>- 
pression of stamens and pistil, 
258. 

Median proliferation, 2. 

Megacarpsea, androecium, 87. 

Megasporangium, extra one, 102. 

Melilotus, virescent flowers, 194. 

Metainorpho.sis, 121-213 ; conclu- 
sions on, 212 ; addenda to, 276. 

Miclielia, abnormal leaves, 200. 

Microlepia, conformation of soriis, 

202 . 

Mignonette, proliferated inflores- 
cence, 4, flower, 9; axillary flo wens, 
21. 

Milkwort, petalody of calyx, 135. 

Miltonia, dissociation of stamens, 
114 ; double flowers of, 176; dia- 
lysis of column, 176 ; inerea.se of 
whorls, 177 ; petaloid stamens and 
carpels, 205. 

Mimosa, extra carpels, 92. 

Mimnlus, petalody of calyx, 135; 
stamens of equal length, 181 ; 
suppression of corolla, 253-254, 
257 ; petaloid calyx, 254, 257; 
suppression of stamens, 256-257. 

Miscellaneous p^elory, 148. 

Mite, 40, 127, 270, 

Mock-orange, staminocly of calvx,, 
136. 

Monadelphj^, 190, 255. 

Monkshood, extra spurs, 132, 134; 
loss of spur, 134. 
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Monocotyledons, xmdifferentiated 
leaf of, 173, 197 ; oi'igin of perianth, 
179-180; pentamery in, 246; 
reduced structure, 263. 

Monopodiiim, 39. 

Moiiotliecal anther, 171, 255.. 

M/oisufuVf, fusion of starnens, 255. 

Moonwort, forked spdrophyll, 98 ; 
])hyilody of sporophyll, 210. 

Mo r ilia, abbreviated inflorescence, 
230. 

Morren, on cataeorolla of Gloxinia, 
71 ; on adherence of x>etals to 
stamens, 236. 

Morns, two nucelli, 102. 

Mouse-ear, apetaly, 254. 

Mullein, proliferation of inflores- 
cence, 4 ; andrceciuni, 84 ; free | 
stamens, 116; heterostaininody, i 
ISl ; suppxression of stamen, 256. 

Muscari, pi'oliferated florver, 6 ; su}x- 
pression of flowers, 248 ; branched 
pedicels, 248. 

Mnss^nida, petalody of calyx, 135. 

Mxitisieje, 112. 

Myosotis, faseiated inflorescence, 39 ; 
ring-fasciation, 53. 

Myosnnis, staminody of corolla, 154. 

Myricacese, structure of perianth, 65. 

Myrsinacea3, andrcecium, 79. 

Myrtaeeaj, 207, 240. 


Narcissus, faseiated flower, 46-47; 
pleiotaxy of andrcecium, 84; nature 
of corona, 101, 156-159, 178-180; 
dialysis of corona, 113,156 ; stami- 
nody of corolla, 156-159 ; petalody 
of stamens, 178 ; petaloid styles, 
205 ; adherence of stamens to 
petals, 236 ; 6-nierous perianth, 
243 ; 2-merous whoids, 246 ; fused 
stamens, 255; proliferated flower - 
stalk, 275. 

Kassauvieee, 1 13. 

NasiuHium, extra carpels, 93. 

“ Nasturtium,^'' frondescent petals, 
338. 

Nectaries, of Ranunculace®, 128, 
111 ; oi Aqidlegia, 17 4i. 

Negative dedoublement, 241-259. 

Neottia, extra stamens, 145. 

Nepaul barley, adventitious flowers, 
267-269. 

Nc'penthes, conformation of leaf, 200. 

Nerium, pleiotaxy of corolla, 69; 
polypetaly, 112. 

Nenraiedia, andrcecium, 82, 182 ; 
sub-regular perianth, 148, 


Nig ella, se-p&lody oi stamens, 171; 
coherent carpels, 258 ; pistil of, 

259. 

Nuoellus, extra one, 302; apical, 
195 ; natui'e of, 196, 208 ; on sur- 
face of leaflet, 197 ; homologue of 
Fern-sorus, 201 ; pidmitive posi- 
tion of , 203 ; pollen-bearing, 208- 
209. 

Nnphar, structure of calyx, 63. 
Nymplicea, axillary flowers, 21 ; struc- 
ture of calyx, 63 ; o-sepalous 
flower, 63-64 ; sepalody of petals, 
140 ; displacement of bract and 
sepals, 140 ; origin of sepals and 
petal s from stamens, 1 40 ; petalody 
of stamens, 181 ; primitive flowei*, 

260. " '■ 

OcMandra, pistil, 94. 

Odo 7 itoglossum, faseiated flower, 45, 
114; extra BUmens, 82; peloric 
flower, 82, 94, 160; dissociation of 
stamens, 114; stamens changed 
into labella, 145 ; staminody of 
corolla, lo9“160; adherence of 
stamens to petals, 236 ; disruption 
of column,'^ 259 ; petalody of sta- 
mens, 259; suppression of pistil, 
259. 

(Ena^iihe, faseiated umbel-ray, 39 ; 
abbreviated secondary umbels, 
231. 

(Enothei'a, synanthy, 238. 

Oleaceae, andrcecium, 85 ; structux*e 
of corolla, 262. 

Oleander, pleiotaxy of corolla, 69 ; 
polypetaly, 112. 

Oncidium, adnation of sepal to 
column,” 235. 

Ophioglossum, forked sporophyll, 98 ; 
extra “spike,” 99; branched 
“spike,” 99; enations, 100; 
comparison with Hie^'acmm-leaf, 
162 ; derivation of sporophyll, 167 ; 
sporophyll and anther-structure, 
167; origin of “ spike,” 167. 
Ophrys, adherence of stamens to 
petals, 236 ; fusion of sepals, 249. 
Opmiiia, axillary shoots and flowers, 
' ', 10 . ■■ 

Orange, proliferated fruit, 15 ; seed- 
k>ss, 15 ; dialysis of fruit, 15 ; 
faseiated fruit, 50 ; extra w- horl of 
carpels, 89, 117 ; dissociation of 
carpels, 117. 

Orchids, structure of flower, 81 ; 
dialysis of column, 114; petaloid 
sepals, 135 ; labellum-pelory, 142 ; 
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nature of lalDellunij 143-146 ; spur- 
less pelorjj 14S ; staminody of 
petals, 160; petalody of stamens, 
176, of carpels, 176; adiiation of 
sei3als to “ coliiniii,” 235 ; of i^etals 
to “^ column,*’ 236; gynaiidroiis 
flower, 237 ; dimerous peloric 
flowers, 243-246, 2S9 ; synsepaly, 
249 ; 1-merous calyx, 249 ; corolla, 
253 ; suppression of petals, 253 ; 

. sui^pressioii of carpel, 259 ; 2- 
merous flowers progressive, 262- 
263. 

.Orchis, labelliforin sepals, 185; 
antliei’-bearing lab.ellum, 144; 
spurless pelory, 148 ; fusion of 
sepals, 250. 

Osniunda, pliyllody of sporopliyll, 
209-210. 

Ostricli-fern, pliyllody of sporopliyll, 

210 . 

Ovary, "inferior,” 14, 31, 33, 109- 
110; dissociation of calyx from, 
109; "superior,” 109, 189; dialysis 
of, 116 ; solution of, 117 ; adnation 
of, 231 ; cohesion of, 241 ; syn- 
carpous, 258 ; adventitious flowers 
in, 267; 

'Ovule, integuments, 23 ; reduced 
carpel, 91, 96 ; increase in number 
of, 97 ; phyllody of, 91, 124, 198- 
203; borne by anthers, 178, 183; 
morphological position of, 186- 

187, 195, 205 ; morphology of, 195- 
203 ; terminal, 195 ; carpellody of, 
209 ; replaced by flower, 267. 

Ovulifei'ous scale, replaced by shoot, 
18, 21 ; dialysis of, 22-27 ; nature 
of, 22-27 ; compared with viresceiit 
ovule, 201. 

Ovum, division of, 42. 

Ox-eye daisy, ]peloric ray-florets, 150; 
fertile "spike,” 167. 

Oxiip, sessile umbel, 231. 

Pachypedilum, 83. 

Pfeonia, carpellody of petals, 160; 
pistil of, 259. 

Palmacese, primitive flower, 260, 

.Pancrathuii, corona of, 180 ; 5-merous 
perianth, 243. 

Pansy, spur-pelory, 146-147, 237 ; 
styles adnate to stamens, 237 ; syn- 
sepaly, 249 ; fusion of petals, 251. 

Tupaver, staminody of petals, 153- 
154; carpellody of stamens, 182- 

188, 236 ; androgynous stamens, 
1 92 ; stamens adnate to pistil, 
236-237 ; allied to Polycarpic£e, 
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243, 262 ; sympetalous, 250 ; sup- 
pression of stamens, 257, 261 ; of 
carpels, 259. 

Papaveraeeie, transformation of 
corolla- whorl, 67, 140-141 ; evolu- 
tion of flower, 263. 

Papaw, carpellody of stamens, 184, 
190 ; hermaphrodite flowers, 184, 
190 

Papilionacese, pelory, 148-149. 

Papptis, polyphylly in, 66; from 
corolla, 76; extra one in Edelweiss, 
141. 

Paris, polyphylly, 60-61 ; 3-merous 
flowers, 243, 257. 

Passiflora, pollen -bearing nncelhis, 
209 ; 4-merous flower, 243, 255. 

Passion - flower, pollen - bearing 
nucellus, 209. 

Pea, wheat-ear, 17 ; fasciated flower, 
47 ; carpellody of calyx, 137 ; in- 
crease and fusion of carpels, 258. 

Peach, proliferated, 204 ; petalody of 
carpels, 204. 

Peach-leaved bell-flower, petalody of 
calyx, 135. 

Pear, proliferated flower and fruit, 
9-14 ; leafy proliferation, 17 ; 
axillary shoot, 28 ; sepal-bases dis- 
tinct, i09 ; proliferated fruit, 188. 

Pearlwort, apetalous flowers, 254. 

Pedicel, hypertrophy of, 248-249; 
branching of, 248. 

Pedicularis, peloric flower, 84, 239; 
concreseent flowers, 239. 

Pelargonium, dissociation of spur, 
111; extra spurs, 134; loss of 
spurs, 134. 

Pelorv, 48-49, S2-S4, 88, 94, 97, 133- 
134'^, 142, 146-151, 237, 243 ; general 
conclusions on, 150. 

Peltate leaf, 164, 178; sporophylls, 

211 . 

Pcntas, 4- and 3-merous flowers, 243, 
255, 

Pentasepalse of Veronica, 64. 

Pentstemon, staminode reverted to 
stamen, 182. 

Peiizig, on proliferated pear, 11; on 
ovnliferons scale, 26 ; on structure 
of Rosaceous fruit, 110; on phyl- 
lody in Tropseolum, 124 ; on peta- 
loid sepals in orchids, 135 ; on 
pelory, J49 ; on change of stamens 
into labella, 176; on nature of 
ovule, 195; on synsepaly in Ophrys, 
249 ; on suppression of stamen in 
Verhascum, 256; on adventitious 
spikelet of Rordeum, 267-269. 
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JPerianth, polyiiierous, 129; gamo- 
Xohy lions, 250. 

Peronosx>ora, cause of petalody, 175. 

Petal, flowers axillary to, 21 ; division 
of, 69 ; pbyllody and virescence 
of, 1 37-1 39 ; frondeseent, 138 ; 
sqnaniody of, 139; sepalody of, 
1 39-142, 276 ; labelliform, 143-146 ; 
spurred, 146-148, 237 ; spnrless, 
14S ; stamiiiody of, 153-160 ; fused 
with column,'"’ 100 ; carpellody 
of, 160-161 ; niorifliological natime 
of, 172-173, 205 ; derived from 
carpels, 204-205 ; adnation to 
sepal, 234-233, 242, 259, to 

‘■'column,” 236, to stamen, 236; 
cohesion of, 249-253; suppression 
of, 249, 253-254. 

Petalody, of stamens, 78, 116, 172- 
18 i, 200, 276; of calyx, 135-136, 
171. 

Petalomania, 77, 103. 

Petnnia^ double flowers, 78. 

Peyritscli on pelory, 149. 

Fhajns, stamens changed into lahella, 
145 : staminody of petals, 160. 

Phaseohis^ extra carpels, 92, 258 ; 
fusion of carpels, 258. 

Pheasant’s-eye, fasciated ’ flower, 
46. 

PhilacUJ pirns, staminody of calyx, 
136. 

PhilvdraceEe, structure of perianth, 
246. 

Phlox, leaf-eilations, 162; abnormal 
leaves, 200. 

Phoenix, herniaphodite flower, 97. 

Pliyllody, of sepals, 13, 126; of 
ovule, IJI, 195-203; of stamens, 
113 ; of entire flower, 123 of 
corolla, 1 37-139 ; of androecium, 
161 ; of gynoeceum, 193-203 ; of 
sporophyli, 209. 

Phylloinania, 124. 

Phyllonoma, epiphyllar flowers, 234. 

Phyllotaxy, change in, 61-62 ; spiral, 
103, 259. 

Phyllotheca, ancestor oi PI qxmetum, 
213. ■ ■ 

Phytoptus, 40; cause of phyllody, 
127. 

Picea, axillary proliferation, 22. 

Pine, Norfolk Island, proliferation 
in, 2. 

Piiie-apple,proli£erated inflorescence, 

6 . 

Pink, axillary proliferation, 21. 

Pinus, axillary proliferation, 21-22 ; 
ovuliferous stamens, 192, 


Pistil, viresceiit, 113, 270; primitive 
type, 116; syn- and apocarpiis, 
116 ; formed from andrcecium, 
190 ; phyllody of, 193-203 ; dia- 
lysis of, 195; change from 
"inferior” to "superior,” 195; 
squamody of, 203 ; staminody of, 
209 ; change from "superior” 
to " inferior,"’ 235 ; adhesion of 
stamens to, 236-237 ; bicarpellary,, 

: ■■'245, 259 ; suppression of, 258 ; 
syncarpous, 258 ; meiomerous, of 
Panxinculaoe^ 

Pisum , carpellody of calyx, 137; 
increase and fusion of carpels, 
■:258. ■■';■ ■ , ;■ 

Pitcher-plant, conformation of leaf, 
200 .,' /■ 

Placentation, free central, 186-187 
primitive in arginal, 195. 

Plapius, homomorphic florets, 150. 

Plantcigo, proliferated spike, 3,. 
flower, 6, 32. 

Plantain, proliferated spike, 3, 6, 32. 

Plat anther a, extra^ spurs, 134 ; spiir- 
pelory, 146 ; staminode reverted, 
to stamen, 182. 

Platycerimn, sterile fronds* fertile, 
■2ik' " ' 

Pleiotaxy, 53, 59. 

Plum, double fruit, 50. 

Plumbagiiiese, androecium, 79. 

, Plurisp oraiigiate sporophyli, 1 (;1 . 

Podocarpete, ovuliferous scale, 23. 

Podopterus. striictare of periautli, 
' 242 . ■ , ■ 

Pogonia, reappearance of stamens, 

:.;',82." ^ ■ 

Pollen in iiucelliis, 209. 

Pollen-sacs, increase in number, 102, 

Poly adelphy, 255. 

Polyandry,-S5., ' 4, 

Polyanthus, 3 ; fasciated floxver, 44- 
46 ; |)liynocly of calyx, 126. 

Po'lycarpicse, 141,.2'43. , 

Poly gala, petalody of calyx, 135. 

Polygonum, leaf-enations, 162, 16S- 
170, 174 ; structure of t)eriaiith, 

■■ 242. 

Polymery, due to synanthy, 56, 238- 
239 ; of corolla, 72 ; of calyx, 129, 
203 ; of pistil, 203; of androeciiuM, 
',257. ■;,■, 

Polypetalous flowers, 73, 112. 

Polyphylly, 59, 60. 

Pome, nature of, 12-14, 118, 139, 
1S9. 

Pomem, syncarpous ovary, 258. 

Poplar, polyandry, 85. 
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Pyrola, polypetaly, 112. 
Pijrus, proliferated tiower 
axillary shoot, 28 ; sept 
petals, 140 ; dAoica, 188. 


Poppy, carpellody of stamens, 182- 
183, 192 ; suppression of stamens. 
257. 

Popidiis, structure of perianth, 65 ; 

polyandry, 85 ; extra carpels, 207, 
Portulacace^e, structure of corolla, 


Quince, sepal-bases distinct. 100. 
Quinqueseiialous flower of Nymph sea 


Positive dedoublement, 59-103 ; con- 
clusions on, 303. 

Potato, axillary to sepal, 28 ; staini- 
nody of corolla, 155-156; ovu- 
liferous stamens, 193. 

Potentilla, calycine receptacle, 12 ; 
dialysis of receptacle, 12, 110. 

Prantl on origin of perianth, 129. 

Primrose, fasciated flower, 45 ; extra 
staniinal whorl, 79; petalody of 
calyx, 135 ; virescent corolla, 137 ; 
carpellody of stamens, 185. 

Primula^ proliferated inflorescence, 
3, 31 ; proliferated flower, 9; corolla- 
enations, 72-76; double flowers, 
78 ; nature of andrcecium, 78 ; 
pleiotaxy of androaicium, 79 ; dia- 
lysis of calyx, 109 ; free stamens, 
115; free styles, 117 ; phyllody of 
calyx, 126; zygomorphic calyx, 
126; virescent corolla, 137 ; peta- 
lody of stamens, 175 ; carpellody 
of stamens, 185-186; free- central 
placentation, 186 ; bilocular 
ovaries, 187 ; green styles, 193 ; 
leafy ovules, 199 ; petaloid carpels, 
205 ; carpel on placenta, 209 ; 
sessile umbel, 231 ; sessile flowers, 
231 ; 4-meroiis flowers, 243, 255. 

Priraulaceffi, structure of ovaiy, 117. 

Proliferation, of inflorescence, 2 ; of 
flower, 6, 87, 138-139, 174, 204,258, 
270, 275; conclusions on, 29; of 
floret, 115 ; of funiele, 196-197, 
202 ; of integuments, 197-198, 202 ; 
of cone of Equisetum, 211. 

Pruneas, reduction in gynceceum, 
259. 

Pnmiis, forked inflorescence, 38 ; 
double fruit, 50 ; extra carpels, 93, 
258 ; inferior fruit, 235 ; fusion 
of carpels, 258. 

Psilotacete, sporophylls, 101. 

Psilotum, man 3 "-forked sporophyll, 
101 ; sporangioidiore, 102. 

Pteridospenns, 30 ; ancestors of 
Cycads, 122 ; sporophylls of, 122, 
203. 

Pyreihru m, ring-fasciation, 51 ; meta- 
morphosed disk-florets, 142 ; peloric 
disk-florets, 150 ; zygomorphic 
disk-florets, 152. 


Eadish, virescent ovule, 197. 

Eagwort, peloric ray-florets, 150. 

Eanales, apoearp^", 116. 

Eanunculacea?, dialyphyllous, 108 ; 
petaloid calyx, i27, 2()3 ; floral 
morphologj’-, 128 ; petalody of 
calyx, 135 ; sepalodj" of stamens, 
171, of carpels, 203 ; 5-meroiis 
calvx of, 242 ; primitive flower, 
260. 

Ea^iuncidus, proliferated flower, 7 ; 
positive dedoublement, 62 ; extra 
ovule, 97 ; position of ovules, 100 ; 
fasciated flower, 120 ; calj^x of, 127- 
128, 131, 141, 171 ; petaloid sepals, 
135 ; petalody of stamen, 172 ; 
virescent carpels, 195 ; suppression 
of corolla, 254 ; stamens abortive, 
254,257 ; pistil of, 259. 

Bammculns Ficaria, sepals of, 131; 
sepalody of x^etals, 141. 

Raphamis, virescent ovule, 197. 

Eay -floret, structure of, 88 ; bilabiate, 
112 ; peloric, 149-150. 

Remut, ancestor of Maize, 58. 

Eeceptacle, of Eosaeea?, nature of, 
9 ; origin of, 30 ; fasciated, 50 ; 
dialysis of, 12, 13, 110; of ferii- 
soriis, 201, 

Eed-rattle, concrescence of flowers 
aiidpelorv, 239. 

Eeduction, 1, 30, 241-263. 

Eeproductive pa-oliferation, 2, 6. 

Reseda, proliferated inflorescence, 4 ; 
flower, 9 ; axillary flower, 21 ; 
virescent ovule, 202. 

Eestiaeese, structure of perianth. 


Rhinantlius, ovuliferous corolla, 161. 

Bhizopliora, structure of eal^’X, 66. 

Rhododendron, polypetsdj, 112 , peta- 
lody of calyx, 135 ; petaloid sta- 
men, 173, 276. 

Rhodora, pol^'petaly, 112. 

Ehoeadales, andrcecium, 87 ; calyx, 
242 ; floral evolution in, 261. 

Rihes, ring-fasciation, 55 ; petaloid 
calyx, 135. 

Eice, extra carpels, 89. ~ 
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Dino'-fasoiation, of infloreseenee, 48 ; 

of flower, 51-52 ; of flower-stalk, 6o. 
Eoek-ci-ess, petaloid stamens 1^4- 
175 • dimerous corolla, 1 < 4-1 i o ; 
proliferated, 174-175 ; fusion of 
petals, 251. 

Ilogne rose, 55. ^ 

llosaeete, structure of -inferior^ 
ovarv,' 109, 110 ; apocarpy, 116; 
reduction in ^yncecenm, 259. ^ 

liose, proliferated flower, 6, 7, 16-1/, 
138-139, 194, 204; “inferior” ovary, 

31 ; f asciated flower, 44 ; “ ro^ue, 

55,’ 204; pleiotaxy of corolla, •/O; 
extra ovule, 97-98 ; supeidor pistil, 
no 194,204; solution of “inferior ’ 

ovary, ll'?! = 

monthly, 123; phyllody of calyx, 
126 ; morpliology of sepal, 12b ; 
pliyllody of corolla, 138-139; 
double flowers become single, 155 ; 
ovtiliferous stamen, 193 ; foliaceous 
carpels, 194 ; sepalody of carpels, 
204 ; pollen-bearing nucellus, ^UJ. 
Hoy al fern, fertile pinnte foliaceous, 

phyllody of calyx, 126; 
absence of corolla, 12b ; reduced 
etserio, 259. 

JRumer, structure of periantli, 24^. 
Hutacese, 234. . n 

Itye-grass, proliferated inflorescence, 
4, 32. 

Sachs, on ovuliferous scale, 26 ; on 
anther -structure, 171; on nature 
of ovule, 196. 

Sage, pelory, 149. 

So^ginaf apetalous flowers, 254. 
Sagittate leaf, 164. . 

BaliiSj positive dedouhlement, bo ; 
gland, 65 ; reappearance of sta- 
mens, 85; hermaphrodite flower, 
96; perianth of glands, 130; pis- 

tillody of andrcecium, 190 ; andro- 
gynous iu florescence, ^ 190-191; 
inonadelphus androccium, 190; 
staminody of carpels, 207-208; 
fusion of stamens, 254 ; adventi- 
tious flowers, 270 ; proliferation of 
flower, 270; virescent bract and 
pistil, 270. ^ 

Sallow, pistillody of andrcecium, 190 ; 
androgynous inflorescence, 190 ; 
monadelplious andrcecium, 190. 
Salvia, pelory, 149. 

Salvinia, androgynous sporocarp, 

212 . 

Bafinbucus, leaflet of, 109. 


Samolus, andrcecium ,79. 

Sapo7iaria, double flowers, 175. 
Sapotacecs, andrceciuin, 79. 

Sax if rag a, phyllody of flower, 124; 
leaf-enations, 162 ; apically-in- 
folded leaf, 164 ; pitcher-leaf, 165 ; 
ventral laniellm of leaf, 168 ; 
basally- infolded leaf, ISO ; asciclia 
on leaf, 201, 

Saxifragace©, 234. ^ 

BcaUosa, proliferated floret, 1 / ; 

jietalody of stamens, 175. 

Scabious, petalody of stamens, 175. 
Scarlet runner, extra carpels, 92, 
258; fusion of carpels, 258. 
Schizaeace®, pinnae, 99. 

Schleiden, on ovuliferous scale, 25 ; 
on structure of Hosaceous fruit, 
110 . 

Schcenodorus, extra carpel, 94. 
Sciadopitys, ovulifeimxs scale, 24. 
Bcilla, fasciated flower, 48-49, 116, 
206; petaloid stamens, 116 ; dis- 
sociated cai’pels, 116; antheri- 
ferous carpels, 116, 206 ; antheri- 
ferous petals, 155 ; extra stamens, 
206-207. 

Scorpioid cymes, 4-5. 

Scorpion-grass, ring-fasciation, 53. 
BcrophiUaria, peloric flower, 84; 
stamiiiode reverted to stamen, 
182 ; abnormal ovules, 195^ 
Scutellum, morphology of, 275. 
Sea-holly, structure of umbel, 231. 
Sedge, proliferated flower, 7 ; herm- 
aphrodite flower, 97 ; male flowers 
replaced by female, 191. 

Seed-ferns, 30. 

Selaginella, proliferated cone, 17. 
Selenipediim, suppression of petals, 

, 253. 

Seminiferous scale, 201. 
jSemperrirwm, ovuliferous stamens, 
178, 192 ; androgynous stamen, 
185, 192. 

iSfenecfo, extra ovxile, 97 ; peloric ray- 
florets, 150; zygomorpliio i ay- 
florets, 152. 

Sepal, flower axillary to, 19-20 ; 
shoot axillary to, 28 ; origin of, 30, 
127-128, 136, 140-141; displace- 
ment of, 13, 62, 131 ; foliaceous, 
20, 109, 110, 126; part of “infe- 
rior” ovary, 109; hypogynons in 
Apple, 110 ; phyllody of, 126-130, 
251 ; bracteody of, 130-132 ; and 
spur-formation, 134 ; anther-bear- 
ing, 136; fused with “column,” 
136-137, 160 ; derived from carpel. 
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203-204; aclnatioii to petal, 234- 
235, 242, 259, to column,” 235, 
to pistil, 235 ; fusion-product of 
two, 239 ; coliesioii of, 249 ; sup< 
pression of, 250 ; petaloid, 249. 
Sepalody, of petals, 13-14, 139-142, 
276 ; of entire flower, 125 ; of 
stamen, 171-172, 276; of caip^els, 
203-204. 

Sequoia, ovuliferous scale, 23 ; pro- 
liferated cone, 24. 

labelliforni sepals, 135-136. 
Serial de double ment, 69, 74, 79. 
■Sheplierd’s-purse, staminody of 
corolla, 153. 

Silene, double flowers, 78. 
Simplification, 1, 30, 230-264. 
Sinningia, catacorolla, 71 ; corolla- 
enations, 71-76 ; pelory, 149. 
Sisymbrium, virescent ovule, 196, 202. 
Smiit-fung'us, cause of doubling, 175. 
Snapdragon, spnr-pelory, 147. 
Sneeze-weed, proliferated flower, 6. 
Snowball-tree, 142, 153. 

Snowdrop, polypbylly, 61; sepals 
at base of ovary, ilO; virescent 
flowers, 118, 125, 138; superior 
pistil, 118-119, 125; bracteody of 
flower, 124; erect flower, 125, 138; 
petaloid calyx, 136. 

Soapwort, double flowers, 175. 
Solanaceie, fusion of bract with axis, 
12 ; eonnivent stamens, 156. 

axillary potato, 28 ; jietero- 
staminody, 181 ; adnation of 
flower-stalk, 233. 

Solution of inferior ovary, 117. 
Sorns, morphology of, 201-202. 
Sow-bread, secondary flowers, 20. 
Spathicarpa, fusion of floral axis to 
bract, 234. 

Spear-thistle, fasciated inflorescence, 
.42. 

Splienophyllmn, structure of sporo- 
phyll, i02. 

Spider-orchis, fusion of sepals, 249. 
Spike, origin of, 31. 

Spikelet, nature of, 4 ; adventitious, 
268-269. 

Spilanthes, extra carpels, 93. 

Spirsea, axillary flowers, 21. 
Spiralism, 16. 

Spii’al phyllotaxis, 103, 259, 263. 
Sporangia, increase in number, 102 ; 
of Ferns, 201 ; primitive position 
of, 203. 

Sporangiody of sporophyll-segments, 

212 . 

Sporangiophore, 101-102. 


Sporocarp, androgynous in Salvima, 
212 . 



Sporophyll, rednetion of, 1 ; forking 
of, 98 ; of Ophioglossaceae, 98-99, 
167 : of Pteridosperms and Cycads, 
122; bisexual, 192; phyllody of, 
209 ; sporangiody of segments of, 
212 ; ancient type of in Fern, 212. 

Spur, of Pelargonium, 111, 134 ; of 
Tropseolmn, 111, 132-134; of 

Pelphimum,1^2 ; of AconUura, 132 ; 
-formation, 132 ; loss of, 134, 141 ; 
of Platantiiera, 134, 146 ; of Viola, 
146-147, 237; -pelory, 146-148, 
237 ; -less pelory, 148 ; of Aquilegia, 
148, 154, 174. 

Spurge, iiroliferated inflorescence, 

4 ; reappearance of sepals, 65-66. 

Squamody, of corolla, 139 ; ‘ of pistil, 
213. 

St. Valerv apple, 139 ; nature of, 
188, 258*'. 

Stacliys, ovulifcrous corolla, 161. 

Stamen, of Euphorbia, 4, 115, 189 ; 
flowersaxillary to, 21 ; ovuliferous, 
24, 75, 185, 192-193 ; origin of, 30 ; 
enations of, 75; division of, 78; 
reappearance of. 82-83 ; phyllody 
of, 113, 161, 171 ; ancestor of sepal, 
128, 137, 140-141; changed into 
labellnm, 145-146 ; stigmatiferous, 
161; sepalody of, 171-172, 276; 
petalody of, 78, 116, 172-181, 200, 
205, 240, 276 ; earpellody of, 182- 
193, 258 ; adnate to carpels, 183- 
184 ; to sepals, 189 ; terminal, 189 ; 
androgjmons, 178, 192 ; derived 
from carpel, 205-209; in ovary, 
207 ; derived from ovule, 207 ; 
adnation to petal, 236, to pistil, 
236-237 ; cohesion of, 254-256, 
258-259 ; snppiression of, 256-258. 

Staminode, of Samohis, 79; of Tri- 
tonia, 80; of Hydrockaris, 80; of 
Cypripedium, 82, 244-245; of Zin- 
giberaces?, 84 ; of Scrophulariacese, 
84; of Oleome, 86; of Ranuncu- 
laeeae, 128, 171 ; of Linaria, 175 ; 
reversion to stamen, 182 ; suppres- 
sion of, in 
adna.te to sty 
Staminody, of 
corolla, 153-160 
209. 

" Standard 
Stapelia, extra 
petalons 
Stellaria, 

Stipules 
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Stock, positive dedoiiklement of | 
corolla, '77 ; proliferated, 258 ; j 
siippressioxL of stamens and pistil, | 
258. ^ i 

Strasbnrger on ovuliferons scale, 25. | 

Strawberry, axillary shoot, 29 j 
faseiated fruit, 60. 

Btreptocarjyus, pelory, 149 ; staininody 
of petals, 156 ; suppression of 
stamens, 256. 

Streptoelmta, positive dedoublement, 
65; Iodic Liles, 68 ; pistil, 94. 

Styiithiopteris, phyllody of sporo- 
phyll, 210.^ 

S uin mary , 27 3-27 4. 

Suppression, *237, 241, 248 ; of sepals, 
250; of petals, 253; of stamens, 
256 ; of carpels, 259, 264, 

Sweet-pea, faseiated flower, 47. 

Sycamore, extra carpels, 93. 

Sympetaly, 250, 

lSym 2 )li'ijtum, corolla - enations, 71; 
dialysis of calyx, 109. 

Sympodium, 39. 

Synandry, 254-256. 

Synangiuin of Psilotacese, 101-102. 

Synanthy, 47, 49, 56, 151, 237-241. 

Syticarpia, conerescent flowers, 240. 

Syncarpous pistil, 116, 254. 

Syncarpy, 56, 254, 258-259. 

Syngenesious anthers, 115. 

Synsepaly, 249. 

Syringa, reappearance of stamens, 
85 ; abnormal leaves, 200. 

Ta.xacere, ovule, 91, 201. 

Taxodiiiese, ovuliferons scale, 23. 

Taxodimn, secondary female cone, 
IS ; androgynous cone, 24. 

Tesi&ti randm, andrtecium, 85, 262, 

Tetrapoma, gynceceum, 93. 

Thorn-apple, extra corollas, 70-71. 

Thrips oil larch-cone, 5. 

lliyrsopteris, conformation of sorus, 
201 . 

Tiegliem, Van, on ovuliferons scale, 
25 ; on morphology of free central 
placenta, 186. 

Tllia, fusion of floral axis to bract, 
234. 

TlUetia, cause of hermaphroditism, 
97. , 

Tmesipterifi, man^'-forked sporophyll, 
101 ; sporangiophore, 101. 

Toadflax, pleiotaxy of calyx, 66; | 
extra carpels, 92, 183, 205-206 ; j 
spur-pelory, 147 ; tubular petaloid i 
stamens, 175 ; earpellody of | 
stamens, 183; anther - bearing [ 


styles, 206 ; spuiiess corolla, 254; 
suppression of petal, 254. 

Tobacco, nnioii of leaves, 168. 

Tomato, adventitious shoots, 15 ; 
extra whorl of carpels, 89 ; leaflets 
of, 2G7. 

Tragopogon, proliferated floret, 115 ; 
virescent floret, 115 ; dissociated 
anthers, 115; phyllodybof |)appus, 
126-127. 

Traumatic reversion, 89. 

Tree-fern, aphlebia of, 109. 

Tree-peony, earpellody of j)etals, 160. 

Trichopilia, fusion of sepal with 
“ coiimin,’^ 136-137; staminody 
of petals, 160 ; synsepaly, 249 ; 
1-merous calyx, 249 ; suppression 
of sepals, 249-250. 

Trifoliolate leafy carpel, 194. 

Trifolium, proliferation of flower- 
head, 4, of flower, 6, 17, 29 ; 
virescent inflorescence, 17, flower, 
29 ; extra carpels, 91-92 ; virescent 
pistil, 113 ; dialysis of androecium, 
113; anther-bearing sepals, 136; 
l^etals as scales, 139 ; vexillar 
pelory, 149 ; virescent and leafy 
carpels, 194 ; virescent ovule, 197, 
202 . 

Trifurcation of flower, 52. 

Tripling of petal, 68. 

Tritic'um, positive dedoublement, 65 ; 
third lodicule^> 68. 

Tritonio, staminodes, 80. 

Triurida^ structure of perianth, 242. 

Trollius, i>roliferated flower, 7 ; dif- 
ferentiation in calyx, 129; sopalody 
of stamens, 172. 

Tropseolwm, axillary flowez*, 29; spur, 
111; phyllody of flower, 124; extra 
spurs, 132-134; loss of spur, 134; 
pelorio flow'er, 133 ; frondescent 
petals, 138 ; fusion of sepal to 
petal, 234; leafv spurred sepal, 
276. 

Tsuga, axillary proliferation, 22. 

Tulip, axillary flowers, IS; poly- 
])hylly, GO-Oi ; pleiotaxy of corolln , 
70, of gynmeeum, 89, 206; vires- 
cent sepals, 126 ; origin of bracts, 
130; staminody of calyx, 136; 
caipelloid sepals, 137 ; ovuliferons 
petals, 160 ; petaloid stamens, 166, 
173-174; earpellody of stamens, 
182, 200 ; ovuliferons anther, 192 ; 
enatioii on perianth -leaf, 202 ; 
staminody of carpels, 206; extra 
stamens, 206-207 ; adiiation of 
peduncles, 232-233 ; fusion of 
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sepal to petal, 234 ; 5-nieroiis 
flower, 243, 259 ; bicarpellary 

pistil, 259 ; siipi^ression of carpels, 
260 ; reversion of flower, 263. 

Twin, embryo, 42 ; fruit, 51. 

Ty^Jia, male part of inflorescence, 
20S. , . 

, forked and apically-infolded 

leaf, 163. 

Umbel, fasciated ray of, 39 j sessile, 

,231. 

Umbelliferte, structure of “ inferior ” 
ovary, 109 : superior ovary, 109 ; 
solution of inferior ovary, 117 ; 
suppression of secondary umbels, 
231. 

Unifoliolate leafy carpel, 194. 

Union of flowers, 241. ^ ^ 

Unisexual flower, origin of, 193, 
257-258. 

Uredinefe, 124, 127. 

Uropediitm, androeeuim, 83. 

Ustilago, cause of hermapbroditism, 
88, 97; cause of doubling, 175. 

Utricle of Carex, 7. 

Vegetable marrow, twin fruit, 51 ; 
fasciated flower, 118; solution of 
inferior ovary, 118. 

Vegetative proliferation, 5. 

Veienovsky, on flower of (reiim, 9; 
on proliferoiis larch-cone, IS ; on 
cone of ConifertB, 22-23 ; on poly- 
phylly in SoMx, 65 ; on andrcecium 
of' Gruciferie, 87; on su|)erior 
ovary of Eyilolyiiim, 111; on 
phyllody in AnBmcm.e, 127 ; on 
origin of ealj^x, 127 ; on anther- 
structure, 171 ; on double AraMs, 
174; on nature of ovule, 196; on 
sessile umbels of CfmroiAiyllimi, 
230; on fusion of axes in Loasa, 
233 ; on synanthy in Lonicera, 
241; on fusion of 
Foi'sytMa, 251, iii' Arabis, 251- 
252 ; on abortion of corolla in 
Eammciilus, 254; on fusion of 
stamens in Arahis, 256 ; on 
abortive stamens of Ranunculus, 
257 ; on evolution of flower, 
260; on evolution of flo-wer of 
E-lueadales, 261, of Oleacete, 262. 

Venus' fly-trap, phyllody of flo'wers, 
124. *' ' / . , 

Fcr5asrin)i,proliferatedinflorescenee, 
4 ; androeeium, 84 ; free stamens, 
116 ; heterostaminody, 181 ; sup- 
pression of stamen, 256. 


Veronica, positive dedoublement of 
calyx, 64, of corolla, 67-68, of 
andrcecium, 85 ; bipartition of 
petals, 68 ; tripling of |)etal, 68 ; 
fusion of petals, 252-264; disepa- 
lous, 252 ; structure of androB- 
cium, 256; suppression of stamen,. 
25 i , 

Versatile anther, 170, 178-179, 

Verticillaster, 239. 

Vexillar-pelory, 149. 

Vihurniim, homomorpliie flow'ers, 
142 ; zvgomorpliic central flowers, 
152-153. 

Vine, coherent leaves, 166, 209 ; 
lateral axis become terminal, 232 ; 
hypertrophy of pedicels, 249. 

Viola, axillary buds, 29 ; pleiotaxy 
of corolla, 70 ; partial pelory, 70 ; 
spur-peiory, 146-147,237; increased 
zygomorphism, 153 ; adnation of 
styles to stamens, 237 ; synsepaly, 
249. 

Violet, axillary buds, 29 ; spurless 
pelory, 148 ; petaloid stamen, 
174. 

Virescent, carpel, 55, 113, 194 ; 

petals, 137-139 ; anther, 168 ; 
ovules, 195-203; flowers, 246; 
bract and pistil, 270. 

Vitis, sevenfold fruit, 50 ; reappear- 
ance of carpels, 95; nature of 
tendril, 95 ; adventitious grapes, 
267. 

Vivipary, 124. 


Wall-flower, i^roliferated fiow'-er, 7, S ; 
dialysis of ovary, 116-117 ; car- 
pellody of stamens, 184 ; adven- 
titious flower, 267. 

Wall-mustard, phyllody of flower, 

124. 

Warming, on inflorescence of Boragi- 
nacea3, 39. 

Water-avens, proliferated flower, S. 
Water-dropw^ort, fasciated umbel- 
ray, 39; abbreviated secondary 
umbels, 231. 

Water-lily, structure of calyx, 63 ; 
5-sepalous flower, 63-64 ; sepalody 
of petals, 140 ; displacement of 
bract and sepals, 140 ; petalody 
of stamens, 181. 

W ehviU'cMa, Aorlied cone, 39 ; fas- 
ciated flower, 47-48, 203; squa- 
mody of pistil, 203, 

Wheat-ear carnation, 15-16, 124„ 

125. 





INDEX. 


W illow, reappearance of stamens. 85 ; j 
herniaplirocUte flower, 96; pistil- 
lody'of andrcBoinm, 190; androgy- 
noiis inflorescence. 190;191 ; sta- 
minody of carpels, 20-^; ad- 
veiititioiis flowers, 2 < 0 ; 
f erated flowea*, 270 ; virescent bract 
and iflstil, 270, _ m 

■\Villow-lierbs superior ovary, HI. 
■\yijio' ’^petals, 148-149. 

Wolf F., oil originof flower, 111 I 
on nature of stamen, 161; o 

wS—iie, phyUody of calyx, 
127. 


Xanthosoma, leaf-enations, 168. 

'Sellow-cress, extra carpels, 93. ^ 
Yellow-rocket, 2-merous vireseent 
flowers, 246. 

I Zamia, extra ovule, 98. 

Zeci, ancestor of, 58 ; forked coleop- 
tile, 275, . 

Zingiberaceae, staminodes, 84; sta- 
miiiody of labellum, 155. 
Zygomorpby. in ealyx,_ 126, If ^-ISo^; 
in disk-florets, 142 ; in corolla, 148, 

150-153, 181. / X 1 

Zygo%Mmi, stamiiiody of petals, 

ieo. 




Ereatum. 


P. 124, lino 4; for I)'ioE05a read 

Addenda to Ekeatum in A^ol. I. 


P 37j line 4, for 4 read 1. 
Piate IV. fig- 3. h and c are 


of Marchantidp not 


Lunnlaria. 


ADLARB AND SON AND WEST NEWMAN, LONDON AND DOKKINO 

. . V, c' , , . ' ■■■■■■ 



Plate 26 



PLATE XXVI. 


f:i: (Cowslip). 

3 . 

inflorescence into a ieaty snoou. ^j. 
plioto.) p. fl- 







plate XXVII. 

^S5e?s r^”i* 

(G E. M»see photoO P- „, i„„„ 
**■ Vw“r.“ i& -oondary .pike.. (Origin.!.) 

p. 6. 





PLATE XXVIII. 


Figs. 

1-3. 


4 . 


Fyrus communis (Pear). Pigs. 1, 2.— Proliferation to 
form Si sGcond psar whosG fl.6shy sGpal-basGS (^j 
have become dissociated. (Original.) Fig. 3. 

A pear consisting of two sepals only, each with a 
slightly swollen base. (Original.) p. 10. 

Bosa damascena (Garden Rose). Proliferation of 
flower into a second flower. (After Turpin.) p. 7. 





PLATE XXIX. 


Figs. 


1 Euphorbia Gyfarisdas (Cypress Spurge). Glaiidulai 
b?aots scattii-ed ou elongated axis of inflorescence. 
(After Schmitz.) p. 4. 

2,3. !.«*<« (Sweet Will, »»). 

liferated into bract-bearing axes. (G. S. Saunders.) 


17 

4. Pyrus' commuuis (Pear). Fruit proliferated into a 

Vegetative shoot. (After Sorauer.) P- ^ , 

5. Gelaslriis scandem. Each petal with a flower in its 

axil. (After Turpin.) p. 21. 






PLATE XXX. 


1. Rosa damascena (Garden Rose). Flower proliferated 
into a vegetative shoot. (Original.) p. 17. 

2, 8. Scahiosa atro-purpiirea. Fig. 2. — Proliferation of 
terminal floret of capitulum into a virescent floret 
{s, sepals). (Original.) Fig. 3.— -Section of the 
whole, p. 17. 



ffl-n • 





PLATE XXXI. 


Figs. 

1 . 

2 - 6 . 


Cummis sativtis (Cucumber). Secondary flowers 
iXry to tbe sepals (.) of tbe primary one. (G. S. 

pSrii Fig 

ciidel Fiff. 3.— Lower side oi same. 

K view o! eb.o™el ""Kf-oeyoale 

a„d arilavy bud. Pig. “-I'"™' J'" f ‘fl 
same Fiff. 6.— Posterior view of the same, (ct, 
wt Ir two first leaves of bud (= divided ovuli- 
■ferous’ scale); v, third 

posterior member of second pair of bud-leaves.) 
(All after Willkomm.) p. 22. 







PLATE XXXII. 


Lupinus polyphyllus (Lupin). Bifurcating inflorescence. 

p. 88. 


PLATE XXXn 



Plate 33 






PLATE XXXIII. 

'"(Enanthe crocata (Great Water-Dropwort) F^cia- 
tion of one of the primary rays of -nabel. (G. E. 

(Ga^Sn Eose). f 

ribbon-growth of peduncle and subdivision m one 
plane of primary flower to form great numbers of 
secondary flowers, p. 44. 








PLATE XXXIV. 


rPoxo-love) Fasciated terminal flower, 

rC“ (9 nle pLoto.) p. 49. 






Plate 35 


i 





PLATE XXXV. 

Oypripedmm imigne (Lady’s Slipper) , listener 
divided into the original two sepals (.s , O- 
Sannders and W. 0. WorsdelL) p. t>2. 


sepal 
(G. S. 










PLATE XXXVI. 

T*2 Gvpnpedium Pitcheriamm (Lady’s Slipper). I’M’-.l- 
^iXwer with two labella {Ih). Fig. 2. -Posterior 
view of labella showing incomplete bipartitioii ot 
original single organ. (G. S. Saunders.) p. >• 





N ., • , . ' - - ''. 



Plate 37 




PLATE XXXVI 1. 


iT Etqohorbia Gyparisdas {Cypress ispurge). Reappear- 
’ aice of sepals {s) below ovary. (Alter hchnntz.) 

3. pSwSa hyhrida. Serial dedonl.knmnt. of stainen- 
radimeBts {st) to form the doable rt<.Ber Longitu- 
dinal section of half the flower-bud ^ After Loebel.) 



4. umhellatus (Flowering RbsIi) Flower ‘^how- 

ius* extra epipetaloiis whorl oi tlueo stamens 
which two have become united with stamen- of the 

normal whorl. (After Gelakovslty.) p. SO. ^ 

5,6. Odantoglossum grande (an Orchid). I ig. .o.— I elonc 
flower with labellum in form of ordinary petal, and 
stamens A““ and A* of the outer whorl present and 
fertile (pp. 82 and 94). Fig. 6.— Column of same 
flower showing three fertile anthers and three 
rostella. posterior sepal ; Ih, inodifled lal.ieilrim. 
(After Schlechter and Fischer.} pp. H2 and 94. 






PLATE XXXVIII, 

Ti>— c™». (Cherry). Double ao-er „ith two 
carpels partly foliaceous (m section). (Aftei 

view of sporopl.yll bearing two sporangia. (Attei 

Bow* r.) p* 102. , , 

3 Acer Peeudlplatanus (Sycamore). Satnara with two 
extra carpels. (G. S. Saunder.s.) p. Jo. 

4. Vdis vinifera (Grape-vine), formation of a fiuit i i 

place of one of the adhering disks ot tendril. 

(OrisriBal.) p. 05. ^ 

5. Salix >mrita (Withe4ree). Hermaphrodite flower 

(original sex unknown) . (After V elenovsky .) p. %. 

6. Biisa indica. var. (‘‘ Green Rose ”)• Carpel bearing 

two marginal ovules. (After Masters.) p. Jo. 

7. Ophioiilossum palmatim (species of A(id(3r s-tongue 

Ferii). Lower part of normal sporopliyil showing 

numerous fertile spikes ” on upper siiilacc. {^. tei 

Bower.) p. 99. 







PLATE XXXIX. 


Figs, 

1 . 


2 . 

3. 

4-6. 


7,8. 

9. 

10 . 

11 . 

12 . 

13, 14 


Campanula Medium (GaiAerbury Bell) ^ 

calyx and corolla. (After Be Candolle.) pp. 109 

(Enldhe'crocata (Great W ater-Dropwort) . Dissoc^- 
tion of calyx from carpels. ( After Alasdei s.) p. 1 19. 
Pyriis Mains (Apple). Dpsociation of calyx from 
carpels. (After Masters.) PP; 110 and 118 
Fuchsia sp. Figs. 4, . 5 .— Dis.sociation of a fohaceous 
sepal from ovary, Avith sepal-stalk decurrent along 
ovary Avail ; dotted line in fig. 4 shows uppev limit of 
ovary, s, sepal ; or, ovary. (Original.) 1 ig. 

The same phenomenon. (After Masters.) P-1111- 
Anthem'is austriaca (species of Chainomile). rig. ■ 
Normal ray-floret. Fig. 8.-Two-hpped ray-floret of 
Y&v.hilahiata. mI, upper lip. (After Celakovskj.) 

PrimiS vulgaris (Primrose) Two fcee jdameus in- 
serted on the receptacle. (After 1. G. Hill.,, p. lJ->. 
Verbascum nigrum (Dark Mullein) . Three tree stamens 
inserted on the receptacle. (After (n. llen.slow.) 

Primula pranvUms. ^ Pistil, showing dialysis of four 
styles and marginal ovules. (After blasters.) 

p. 117. , , 

Daucus Garota (Carrot). The two carpels become 
dissociated from each other and from the calyx 
and at same Hme leafy and superior. (Atter 

Turpin.) p. 1 17. _ 

Zea Mats (Maize, Indian _ Corn) . Iig. l3.-^Dismp- 
tion of cob into its primitive branches, iig. M. 
Ground-plan of same. (After Ascherson.) p. o8. 





PLATE XL. 

Saxifraga Cotyledon (Pyramidal Saxifrage). Flowers 
transformed into a rosette of foliage-leaves. (G. b. 

Saunders and W. C. Worsdell.) P- 

2 8. Selenium autumnale (Sneeze-wort) . fig. - rro- 
' liferating ray-floret, showing virescent sepals ; also 
dialysis of corolla and ovary . Fig 3.-A ray-floret 
with virescent calyx, .vep., sepals; pet., petals; 
cp, carpels; a*, proliferating axis ; cap-, secondary 
capitulum. (Original.) p. 12/. 

4. PriLla vulgaris (Primrose). F ower with virescent 

petals. (G. S. Saunders and W. 0. Worsdell.) 
^ 137 

5. Ci/pnpedmm insigne (Lady’s Slipper). The two 

lateral petals changed into “lips (labella). (G. S. 
Saunders and W. 0. Worsdell ) pp. 143 and 144. 








PLATE XLI. 


’ lUSS. 

1. Dianthis Garyophyllus (Carnation). All flora! ineni- 
bers changed into sepals, spirally arranged and 
greatly increased in number. (Mingay photo.) 
p. 125. 

2,3. Jimcus lam'procarfiis (Gloss, Strit). Fig\ 2. — Normal 
inflorescence. Fig. 3. — Inflorescence transfornied 
into a rosette of bracts. (J. Hutchinson photo.) 
p.l24. 

4. Barharea stricta (Yellow Rocket). Two flowers of 
inflorescence transformed into leafy shoots. (J. 
Hutchinson photo.) p. 124. 

5-7. Saxifraga ligulata (Great Strap-leaved Saxifrage). 
Peculiar confoiunation of foliage-leaves, illustrating 
anther-structure, p. 162. 






PLATE XLII. 


1." Uiihus frutiamt^ (Blackberry, laciniate var.). Calyx 
become leafy. (6. S. Saunders.) p. 126. 

2 Platanthera chlorantha (Butterfly Orcln.s). The two 
lateral sepals are spurred. (After Hemsley.) p. 134. 

3. Fuchsia sp. Flower with zygomorpliic calyx, s, 

sepals; p, petals. (After Hildebrand.) p. 13.5. 

4. Viola coUina. Peloric flower caused by absence of 

spur from anterior petal (dorsal view). (After 
Velenovsky.) p. 148. 

5. Prunella vulyaris (Self-heal). Peloric terminal flower. 

(After Peyritsch.) p. 149. 

6,7. Ranunculus Ficaria (Lesser Celandine,).^ Fig. 6.— 
Flower seen from above, showing transformation of 
petals 4 and 5 into sepals IV and V. Fig. 7. — 
Calyx of same flower seen from lielow, showing the 
five sepals. (After Celakovsky.) p. 141. 










11 , 12 . 


PLATK XLIII. 

Gansella BiiTM-fadurl^ (Slicplicvd’s Puvso). 
in wliich the corolla is replaced by tour stamens, 
(«4). 6*ep, sepals. In fig- 2 the calyx is removed. 

(After A. de Candolle.) p. 153 . 

Digitali>i purpnre.a (Foxglove) . h lowers m which the 
corolla is replaced by five stamens. stamens 

reiilacing upper and lower lip respectively ; .s'cp, 
sepals. (After Miss 1*1. Saunders.) p. lo4>. 

Rosa -mdico (Monthly Rose), heafy stamens : transi- 
tions between foliage-leaves and stamens. ^Al^el 
Oelakovsky.) p. 161. , 

Didammis ' t'nuinella var. alhus (burning linslij. 

Vi reseeut anther. (After Celakoysky.) P- 
Phlox panindata ('Pall Garden Plilo.x). hdiage-leat 
conformations illustrating anther-structure. L* ig. b. 
—Base of leaf, l-’igs. 9, 10.— Fmire leaves, ns, 
upper surface. (Original.) p. 162. 

Hieracinm qlaiiilnlosu-dnitatniii. l*olmge-leat oon- 
formatioiis illustrating anther-structure. (Alter 
Celakovsky.) p. 162. ^ 

Saxifraqa Ikjnlala (Great btrap-lenved baxitrgge;. 
Foliage-leaf with infolded apex, and a .small ascidium 
on the lower surface, upper surface; /.v, lower 

surface. (Original.) ]). 164. ^ - i i 

, Vitis vinijh-a (Gi-ape-vine). 'I'wo leaves nmied by 
the upper surfaces of their petioles (as far ns dotted 
line). (Original.) p. 166. 








FhkTB XLIV, 



Pigs. 

1 . 


.4. 


5. 


-9. 


10 . 


Galtha sagittata (species of Marsh Marigold). Normal 
foliage-leaf; basal lobes not adnate to mam part ot 
blade. (Original.) p. 165. 

C. avpendic-itlata (species of Marsh Mangold). Normal 
foliage-leaf; up to dotted line the two basal lobes 

are adnate to midrib of leaf. (Original.) p. 165. 
Jatropha PohUana. Leafy anther = two leaves 
united by upper surfaces. (Alter Muller (Aigov).) 
pjo- 4. — Leafy anther, showing dichotoiny, as m the 
- leaf (Plate XLIII). (Alter Muller 

(Argov).) pp. 166 and 169. in,.-. 

Imaginary leaf to show fusion of two leaves by then 

dorsal surfaces, p. 169. _ u i • j 

Narcissus Tazetta (Polyanthus Narcissus). Petaloid 
stamens. Pig. 6.— In form of ascidium. Fig. 7.— 
Infolded corona. Fig. 8. — Basal corona-lobes con- 
tinuous by their inner margins with ventral lamellte 
of anther. Fig. 9 .— Shows corona-texture ol lower 
part of ventranarnellm. More deeply shaded parts 
have corona-te.xtnre and •colour. (Alter Leia- 

N. Pseudo-narcissus (Double Daffodil). Petaloid 
stamen with corona as two lateral lobes. (Aftei 
Oela,kovsky.) p. 179. 








PLATE XLV. 



Papa^ver Rhoeas var. (Ireiicli Poppy 
iiiiierniost stamens into carpels, p. 18 o 


Transformation 



II 






PLATE XLVI. 





1 


W.: 


Saxifraga Kgulata (Great Strap-leaved Saxifrage). 
Yii, 1.— Foliage-leaf illustrating antlier-structure 


(slightly schematized). 


2. — Foliage-leaf in 


K ofiscidinm. (Original.)'’ pp. 162, 165, and m 
Narcissus Tazetta (Polyanthus Narcissus), hig. 6- 
Petaloid stamen in form of ascidium. hig- 
Ditto, with distinct corona-lobe. c,o, corona. (Alter 
Celakovsky.) pp- 178-180. ^ 

Primula vulgaris (Primrose), i ig- o.—l innate stamen 
bearing ovules ; lowest pinna in form ot a completely- 
organized carpel bearing a stigma ; ventral placenta 
also present. Fig. 6.— A stamen bearing a median 
ventral placenta. Fig. 7. — A stamen whose ventral 
placenta is free except at extreme base. (After 
Masters.) p. 185. 

. Euphorhia Cyparissias (Cypress Spurge), blower in 
whicli some stamens have become cnaiiged into 
carpels (c). (After Schmitz.) p. 

. 8alix cinerea (Grey Sallow). Fig. 9.— Iransitional 
structures between stamens and carpels (from a male 
plant). Fig. 10.— Male flower whose stamens are 
chnnged into carpels. (Original.) p. 190. 

. 8. alba var. vitellina (Golden Osier). Male flower 
whose stamens are in different degrees changed into 
carpels, (i, bract ; an, anther ; pm, pollen-sacs; cp, 
carpel; .si, stigma. (Original.) p. 191. 



I 





Plate 47 





PLA'l’E XLVn. 

1-5. Primula vulgaru var. (Polyaiitlius) , 'I'lie calyx of all 
flowers has become leafy. (J. Hutcliirison jflioto.) 

p 126. 

6-9. Zea MaJs (Maize, IndiaTi Com). Difterent stages in 
the transformation nf male panicles iiit'i temale 
“coins.” (After Blaringhem.) p. 191. 



!■ 





PLATE XLAniL 

KtZwf. Gemieiiana (Garden Tulip). Transve^i-se 
section of aiitlier bearing pollen-sacs and ovules. 

(Original.) p. 192. . 

2. Eom arvensis (Field Rose) . A stamen bearing pollen- 
iferous ovules {ov) and a stigma (6 ‘j5), an, anthers. 
(After Masters.) p. 193. 

Daucus Garota (Carrot). Sliglitly virescent carpel 
bearing marginal ovules. (After Cramer.; p. 19o. 
4 5. Trifoliiim re^oens (Dutch Clover). Virescent flowers. 

' Fig. 4.— With a trifoliolate leafy carpel. Fig. o.— 
With a unifoliolate leafy carpel, cp,, carpel; sp), 
stipule; co, corolla ; ccil, calyx. (Original.) p. -9 ?. 
6-9. Sisymbrium AlUaria (Garlic Mustard). .Figs. (5, 7.— 
Ovular leaflets. Fig. 8.--DiagTam showing the 
three sets of laminm. Fig. 9.— Diagram showing 
mode of enwrapping of nucellus by integunients. 
j, funicle; oi, outer integument; ig inner integu- 
ment; n, nucellus. (After Celakovsky.) pp. 196 

and 197. ^ . i* p 

10; 12. Trifolium rejie'ns (Dutch Clover), v arious joiins ul 
ovular leaflet. (After Celakovsky.) p. 19/. 

11. Hymeno'phylhim sp. (Filmy Fern). Pinnule; showing 
analogous structure to that of Trrfolimn, (After 
Celakovsky.) PP- 2f)l“-202. ^ 

13; 14. Msspevis rnatroncdis (Dame^sA'iolet). Ovular leaflets 

bearing more than one inner integument on tin,- 
lower side. (After Celakovsky.) pji. lb" and 19S. 
15. Gxjstofte.ru sp. (Bladder Fern.) Ibnnnle sliowiiig 
analogous position of indusium. (After Cela.kovsky.) 
p. 202. 







PLAl’E XLIX. 


1. Aqidlegia sp, (Col iim bine), l^-irtially vin^seoiit ful- 

licles bearing leafy ovules on their iiinrgins. {After 
Turpin.) p. 202. 

2. TriJUitmi {Dutcli Clover). Flowei* bearing a 

virescent carpel bearing leafy ovules <.)ii its margins. 
(After Turpin.) p. 202. 

3. Cyathea sp. (Tree Fern). Pinnule bearing imlusiuni 

and receptacle on lower surface. ( After Celfikovsky . j 
p. 202. 

4. Reseda lutea (Wild Mignonette). (Ivular leaflet. 

(After Celakovsky.) p. 202. 

5 . 1 hi lip a s ij Ives iris ( W i I d 1^ u 1 i p ) . 1;'* e r i a. 1 1 1 h - 1 e a f . { A i t e i ‘ 

CelakoA^sky.) p. 202. 

6. ft/nV/pa lUi Poliage-leat. (After Cela- 

kovsky.) p. 200. 

7. CauieUia japomca. Virescent stamen. ///. lilainent. 

(Celakov.sky.) p. 200. 

8. Bmcliea diosniiefoUa Ovary producing stamens in 

place of ovules. (After Al asters.) p. 2t)7. 

9. Begonia s\). A carpel bearing a.n nit tliei*. .v/, stigma, ; 

Am, anther. (Original.) p. 208. 

10-13. Eqirisetum mamimttni (Horse-tail.) Leafy .<pi,)rophylls. 

Pig. 10.— Dorsal side of a sporophyll. Fig. 11. — 
Ventral .side of .same. Pig. 12. — Lateral view of a, 
sporophyll. Fig, 13.— Dor.sal view of samta (Origi- 
nal.) p. 211, 


t 

I 





PLATE L. 


1. Cypripedium superliens (Lady’s Slipper). AdIie.sion 

of the two lateral petals to the posterior se^pal, and 
suppression of the lahelluin. (L. S* Saunders and 
W. C. VVorsdell.) p. 234 

2. C. barbatum (Lady’s Slipper) . Adhesion or the two 

anterior sepals (arising by division of the single 
one) to the lateral petals. (G. S. Saunders and 
W. 0. Worsdell.) pp. 234 and 23.o. 

3. Cattleya Loddiqesii {•a.n Ore-hid). Dimerous flower; 

lateral petals absent; two “lips” (lahella) present. 

(G. S. Saunders and W. C. Worsdell.) }>. 240. 







PLATE LI. 


1. Amarantliihs faniculahis. Leaf bearing on its upper 

surface aii inflorescence. (After Massoloiigo.) 

p. 233. . 

2. Trichopilia tortilis (an Orcliid). Diagram of a di- 

merous flower sli owing adhesion of a sepal (>'*) to tlie 
column. (After Magnus.) p. 235. 

3. Pruniis Cerasus (Cherry). Section of a fruit in the 

condition of an '' inferior '' ovary. (After Carriere.) 

p- 235, 

4. Eucalyptus salicifolia (species of CTiim-tree). ^ Flowers 

showing stages in synanthy, (After Migliorato.) 
p. 240. 

5. E. viminalis (species of Gum-tree). ^ Flowers showing 

stages in synanthy. (After Migliorato.) p. 240. 
Pcdicularis sylvatica (Red Rattle). Dual flower due 
to concrescence of two flowers. (After WigaiicL) 
P-239. 

Ij 8. Lonicera Alberti (species of Honeysuckle). Flowers 
showing stages in concrescence. Fig. 7. — Normal 
inflorescence of two flowers ■with fused ovaries. 
Fig. 8. — Abnormal inflorescence due to complete' 
fusion of both flowers. (After Velenovsky.) p. 241. 
9. Trichopilia tortilis (an Orchid). A flower whose 
peinanth is reduced to a single posterior sepal (.'^) 
and a single anterior petal (p). (After Magnus.) 
p. 249. 

10. Papater orientale (Oriental Poppy). Flo\ver -with 

sympetalous corolla. (After Masters.) p. 250. 

11, Forsythia viridissima. Flower with dimerous corolla 

(p). (After Velenovsky.) p. 251. 







PLATE LII. 

Lilium candidum (Madonna Lily). A pentamerous terminal 
flower, p. 242. 







PLATE LIIL 


Dendrohiiini Wardiannm (an Orcliid). A. flower showing tlie 
two lateral petals united to fonn a .single posterior petal. 
(Mrs. M. E. L. Cox.) p. 2.50. 
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